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 REVISION DESCRIPTION
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1-78 and adding sheets 154 thru 169.
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7-78 2A, 2B, and including sheets 154 thru 1869.
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4-79 .| Updated by incorporating the following : Change sheets 90, 154, 155 and 156.
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POS-LOGIC Y= AQ®B

THIS QUADRUPLE 2 INPUT EXCLUSIVE-OR GATE UTILIZES
TTL CIRCUITRY TO PERFORM THE FUNCTION Y«AB ¢ AB.
THE OUTPUT

A -] Y WHEN THE INPUT STATES ARE COMPLEMENTARY,
GOES TO A LOGICAL 1.
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TRUTH TABLE
POS LOGIC
T T
N Net
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0 8, STAYS IN LAST STATE
] 0
1 t
1 g, TOGGLES WITH EACH CLOCK J
NOTES- -
1. T =BIT TIME BEFORE CLOCK PULSE.
2.

T
Nei= BIT TIME AFTER CLOCK PULSE.

3. LOW INPUT TO CLEAR SETS O TO LOGICAL 0.
CLEAR 1S INDEPENDENT OF CLOCK.
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GENERAL QOPERATIONAL DESCRIFTION

TH1S DEVICE 1S A DUAL J-K FLIP-FLOP WITH COMPLEMENTARY
0 AND O OUTPUTS AND A DIRECT CLEAR (ALSO USABLE

AS A DIRECT SET DEPENDING ON APPLICATION) INPUT.

THESE J-K FLIP-FLOPS ARE BASED ON THE MASTER

SLAVE PRINCIPLE. INPUTS TO THE MASTER SECTION

ARE CONTROLLED BY THE CLOCK PULSE. THE CLOCK ALSO
REGULATES THE STATE OF THE COUPLING TRANSISTORS

KHICH CONNECT THE MASTER AND SLAVE SECTIONS.

THE SEQUENCE OF OPERATION IS AS FOLLOWS.s.

L. ISOLATE SLAVE FROM MASTER
2. ENTER INFORMATION FROM 4 AND K INPUTS
TO HASTER
3. DISABLE J AND X INPUTS
4. TRANSFER INFORMATION FROM MASTER TO SLAVE.

ELEMENT IDENTIFICATION #1586
VENDOR IDENTIFICATION #74107
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GENERAL OPERATIONAL DESCRIPTION

THIS 4-BIT BINARY COUNTER 18 A SYNCHRONOUS, PRE-
SETABLE COUNTER WITH AN INTERNAL CARRY LOOK-

AHEAD FOR APPLICATION 1N HIGH-SPEED COUNTING SCHEMES.
SYNCHRONOUS OPERATION 1S PROVIDED BY HAVING ALL
FLIP-FLOPS CLOCKED SIMULTANEOUSLY SO THAT THE OUTPUTS
CHANGE COINCIDENT WITH EACH OTHER WHEN SO INSTRUCTED
BY THE COUNT-ENABLE INPUT AND INTERNAL GATING. THE
MODE OF OPERATION ELIMINATES THE OUTPUT COUNTING SPIKES
WHICH ARE NORMALLY ASSOCIATED WITH ASYNCHRONOUS (RIPPLE
CLOCK) COUNTERS. A BUFFERED CLOCK INPUT TRIGGERS THE
FOUR J-K MASTER-SLAVE FLIP-FLOPS ON THE RISING
(POSITIVE-GOING}Y EDGE OF THE CLOCK INPUT WAVEFORM.

TH1S COUNTER IS FULLY PROGRAMMABLE® THAT IS, THE
DUTPUT MAY BE PRESET TO EITHER STATE. AS PRESETTING.IS
SYNCHRONOUS, PLACING A LOW LEVEL ON THE LOAD INPUT
DISABLES THE COUNTER AND CAUSES THE OUTPUT TO AGREE
WITH THE DATA INPUTS AFTER THE NEXT CL’OCK PULSE. THE
CLEAR FUNCTION 1S ASYNCHRONOUS ANb A LOW LEVEL AT THE
CLEAR INPUT SET ALL FOUR OF THE FLIP-FLOP OUTPUTS TD A
LOW REGARDLESS OF THE STATE OF THE CLOCK.

THE CARRY LOOK-AHEAD CIRCUITRY PROVIDES FOR
CASCADING COUNTERS FOR N-BIT SYNCHRONOUS APPLICATIONS
WITHOUT ADDITIONAL GATING.

INPUT CLOCK FREQUENCY 1S 25 MEGAHERTZ MAX1MUM.

ELEMENT IDENTIFICATION 2158
VENDOR IDENTIFICATION #74161
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Al AN 0
A2 2N
Bl 3| P .
[:LJ— o
NOTE--  C_ AND R ARE EXTERNAL
CONMPONENTS,
RETRIGGERABLE
OPTIONAL : HMULTIVABRATOR ONE SHOT

FEEE

F

TRUTH TABLE
POS-LOGIC

INPUT OUTPUTS
G AND T

H H ONE SHOT
L H H ONE SHOT
X L7?H H ONE SHOT
L L®H H -ONE SHOT
X H L?H ONE SHOT
L H L7H ONE SHOT

T (TRIGGER) « (A1 ¢+ A2) « Bl . B2
NOTES .
t. A CHANGE OF T FROM FALSE TO TRUE CAUSES TRIGGER
2., H = HIGH VOLTAGE LEVEL
3. L = LOW VOLTABGE LEVEL

4, L = H = TRANSITION FROM LOW TO
HIGH VOLTAGE LEVEL

S. H — L = TRANSITION FROM HIGH TO
LOW VOLTAGE LEVEL

6. X = DON’T CARE (EITHER HIGH OR LOW
VOLTAGE LEVEL)

TIMING D1AGRAM

ol

MECHANICAL CONF1GURATION (TOP VIEW)

1[ :] 14 VCC SV

2[ ]13 -
z[ :] 12
4[ :[n
s[ :]ln
s[ ]n

GND ? [ [}

GENERAL OPERATIONAL DESCRIPTION

THIS RETRIGGERABLE MONOSTABLE MULTIVIBRATOR
HAS FOUR INPUTS, TWO ACTIVE HIGH AND TWO ACTIVE LOW.
THIS ALLOWS A CHOICE OF LEADING EDGE OR TRAILING EDGE
TRIGGERING., THE TTL INPUTS MAKE TRIGGERING INDEPENDENT
OF INPUT TRANSITION TIMES.
WHEN INPUT CONDITIONS FOR TRIGGERING ARE MET, A NEW
CYCLE STARTS AND THE EXTERNAL CAPACITOR 1S RAPIDLY
DISCHARGED AND THEN ALLOWED TO CHARGE. AN INPUT CYCLE
TIME SHORTER THAN THE OUTPUT CYCLE TIME WILL RETRIGGER
THE DEVICE AND RESULT IN A CONTINDUS‘TRUE QuTPUT
RETRIGGERING MAY BE INHIBITED BY TYING THE NEGATION
(@) DUTPUT TO AN ACTIVE LOW INPUT. ACTIVE PULLUPS
ARE PROVIDED ON THE OUTPUTS.
THE NOMINAL OUTPUT PULSE WIDTH 13 DEFINED BY THE
EQUATION

Tec, XR X .32 €1+ 2
X X Ry

HWHERE Cx = VALUE OF TIMING CAPACITOR

Rx = VALUE OF TIMING RESISTOR

T = VALUE OF OUTPUT PULSE WIDTH

ELEMENT IDENTIFICATION #161
VENDOR IDENTIFICATION #8601
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TRUTH TABLE
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TN LW
INPUT DUTPUT OUTPUT
[ [ T
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NOTES .
te TN = BIT TIME BEFORE CLOOCK PULSE

2. e BIT TIME AFTER CLOCK PULSE.

T
N+t
3. A LOW INPUT TO PRESET SETS O TO LOGICAL 1.

A LOW INPUT TO CLEAR SETS O TO LOGICAL 0.

THE PRESET AND CLEAR ARE INDEPENDENT OF THE CLOCK.

TINING DIAGRAH

MECHANICAL CONFIGURATION (TOP VIEM) k «
x[: 14 VEC  e5V g B
[ p]
z[ 13 2
:[: 12 ©
<[ 11 |3 8 _:
s[: 10 % =2 §
¢(] . S
GND H []
1 |‘
8
S
@]
|}
[}
|
n
ol
~O
jan]
>
Ll >~
X )

GENERAL OPERATIONAL DESCRIPTION

THESE MONOLITICs. DUALs D-TYPEs, EDGE TRIGGERED FLIP-FLOPS
FEATURE DIRECT CLEAR AND PRESET INPUTS AND COMPLE-
MENTARY Q@ AND O OUTPUTS. ‘INPUT INFORMATION IS TRANS-
FERRED. TO THE OUTPUTS ON THE POSITIVE EDGE OF

THE CLOCK PULSE. CLOCK TRIGGERING OCCURS AT A VOLTAGE
LEVEL OF THE CLOCK PULSE AND IS NOT DIRECTLY RELATED TO
THE TRANSITION TIME OF THE POSITIVE GOING PULSE.

AFTER THE CLOCK INPUT THRESHOLD VOLTAGE HAS

BEEN PASSED, THE DATA INPUT (D) 1S LOCKED OUT.

ELEMENT IDENTIFICATION #175
VENDOR IDENTIFICATION #7474
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TRUTH TABLE
POS-LOGIC
SELECT
ENABLE INPUT INPUTS oUTPUTS
= 1 T Z
€ s ox 1X X
H X X X L
L H X L L
L H X H H
L L (S [R
L L HX H

H»HIGH LEVEL
LeLOW LEVEL
X=IRRELEVANT

THE ENABLE INPUT (EJ 18 ACTIVE LOW.
OUTPUTS (Z) ARE LOW REGARDLESS OF ALL OTHER INPUTS.
THE LOGIC EQUATION FOR THE OUTPUT [S AS FOLLOWS.

Ee(1 2§ ¢+ 1 +B)
ZEay on"?

TIMING DIAGRAM

WHEN NOT ACTIVATED ALL

MECHANICAL CONFIGURATION (TOF VIEW) I; <
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GENERAL OPERATIONAL DESCRIPTION

THIS TTL DEVICE IS A MONDLITHICs TTL QUAD TWO-INPUT

DIGITAL MULTIPLEXER CIRCUIT CONSISTING OF FOUR MULTIPLEXING
CIRCUITS WITH COMMON SELECT AND ENABLE LOGICS EACH

CIRCUIT CONTAINS TWO INPUTS AND ONE OUTPUT

WHEN THE ENABLE LINE IS LOWe DATA 1S TRANSFERRED

. FROM THE INPUT SELECTED BY THE SELECT LINE TO THE

OUTPUT,

ELEMENT IDENTIFICATION #188
VENDOR IDENTIFICATION #8322
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c R
x[_) . X
Al __Lbl . ‘x‘ﬁ_i_ Q
Az 4N
1 P
[} —’—'ﬂ NL @
NOTE-~

CX AND R XARE EXTERNAL

COMPONENTS

TRUTH TABLE

POS-LOGIC
T INPOT A T TNPUT
N+l ouTPUTS
Al [AZ | B Al [A2 | B Q AND T
1 T ] T 1 1 TNATBIT
0 X 1 0 X [ INHIBIT
X [ 1 X ) [ INHIBIT
] X [ 0 X 1 ONE SHOT
X [ 0 X 0 1 ONE SHOT
1 1 1 x [ 1 ONE SHOT
1 1 1 0 X 1 ONE S$HOT
X [ 0 X 1 0 INHIBLTY
[ X [ 1 X ] INHIBLIT
X 0 1 1 1 1 INHIBIT
[J x 1 1 1 1 INHIBIT
1 1 ] x 0 ] INHIBLT
1 1 0 0 X ] INHIBIT
NOTES- 1. T = TIME BEFORE INPUT TRANSITION.
2. T, " TIME AFTER INPUT TRANSITION .
3. X INDICATES THAT EITHER A LOGICAL
0 DR 1| MAY BE PRESENT.
4. Al AND A2 ARE NEGATIVE-EDGE TRIGGERED
LDGIC INPUTS AND RILL TRIGGER THE ONE
SHOT WHEN EITHER OR BOTH GO TO LOGICAL
0 WITH B AT A LOGICAL 1.
S. B IS A POSITIVE SCHMITT-TRIGGER INPUT

-3

FOR SLOW EDGES OR LEVEL DETECTION AND
NILL TRIGGER THE ONE SHOT WHEN B GOES
TO LOGICAL 1 WITH EITHER Al OR A2 AT A
LDGICAL 0.

TIMING DIAGRAM
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6. TO USE THE INTERAL TIMING

RESISTOR ¢ 2 K OHH NOM.)
CONNECT- PIN T0 PIN @ .

7. TO DBTAIN VARIABLE PULSE

WIDTH CONNECT EXTERNAL
VARIABLE RESISTANCE BETWEEN
PIN @AND . NO
EXTERNAL CURRENT LIMITING
1S NEEDED,

MECHANICAL CONFIGURATION (TOP VIEW) i <
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SKEY TO LOGIC

GENERAL OPERATIONAL DESCRIPTION

THIS MONOLITHIC YTL MONDSTABLE MULTIVIBRATOR FEATURES
D-C TRIGGERING FROM POSITIVE OR GATED NEGATIVE-GOING
INPUT WITH INHIBIT FACILITY, PULSE TRIGGERING OCCURS
AT A PARTJCULAR VOLTAGE LEVEL AND IS NOT DIRECTLY
RELATED TO THE TRANSITION TIME OF THE INPUT PULSE.
SCHMITT-TRIGGER INPUT CIRCUITRY (TTL COMPATIBLE AND
FEATURING TEMPERATURE- INDEPENDENT BACKLASH) FOR THE B
INPUT ALLOWS JITTER-FREE TRIGGERING FROM THE INPUT
WITH TRANSITION TIMES AS SLOW AS 1 VOLT/SECOND
ONCE FIRED, THE DUTPUTS ARE INDEPENDENT OF FURTHER
TRANSITIONS ON THE INPUT AND ARE A FUNCTION ONLY OF
THE TIMING COMPONENTS. INPUT PULSES MAY BE OF ANY
DURATION RELATIVE TO THE OUTPUT PULSE. OUTPUT PULSE
LENGTHS MAY BE VARIED FROM 40 NANOSECONDS TO 40 SECONDS
B8Y CHOOSING THE APPROPRIATE TIMING COMPONENTS.

THE NOMINAL OUTPUT PULSE WIDTH I8 DEFINED 8Y THE
EQUATION
T=C X® XLOG 2
X X E

WHERE Cx = VALUE DF TIMING CAPACITOR

Rx = VALUE DF TIMING RESISTOR

T « VALUE OF QUTPUT PULSE WIDTH

ELEMENT IDENTIFICATION #1984
VENDOR IDENTIFICATION #74121
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NOTE-~~ Cx AND R x ARE EXTERNAL

COMPONENTS

TRUTH TABLE
POS-LOGIC

INPUT ouTPUT
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~r xzx
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r
T

1+ H » HIGH LEVEL (STEADY STATE)

2. L = LOW LEVEL (STEADY STATE)

3. T = TRANSITION FROM LOW TO HIGH LEVEL

4. & = TRANSITION FROM HIGH TO LOW LEVEL

S. SL « DNE HIGH-LEVEL PULSE

6. U = ONE LOW-LEVEL PULSE

7. X = IRRELEVANT CANY INPUT, INCLUDING TRANSITION)
8., LOW INPUT YO CLEAR RESETS Q TO LOW LEVEL

AND INHIBITS DATA INPUTS

TIHING DJAGRAM

HICHANICAL CONFIBURATION (TOP VIEW) E <
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q pe i ) =
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l[ ] 1 &)
g fe .
(] 1 5

KEY TO LOGIC
SYMBOLS

GENERAL OPERATIONAL DESCRIPTION

TH1S DEVICE 18 A DUAL MONOLITHIC RETRIGGERABLE
MONDSTABLE MULTIVIBRATOR WITH DC TRIGGERING FROM
LOW LEVEL ACTIVE (A) INPUTS AND HIGH LEVEL ACTIVE (B)
AND AN OVERRIDING DIRECT CLEAR INPUT. COMPLEMENTARY
QUTPUTS ARE PROVIDED.

. WHEN INPUT CONDITIONS FOR TRIGGERING ARE MET» A NEW

CYCLE STARTS AND THE EXTERNAL CAPACITOR 18 RAPIOLY
DISCHARGED AND THEN ALLOWED TO CHARGE. AN INPUT CYCLE
TIME SHORTER THAN THE OUTPUT CYCLE TIME WILL
RETRIGGER THE DEVICE AND RESULT IN A CONTINOUS
TRUE OUTRUT.
THE NOMINAL OUTPUT PULSE WIDTH 18 DEFINED BY THE
EQUATION

TecC XR X .28 €1+ 2lK,

X X Ry

WHERE Cx = VALUE OF TIMING CAPACITOR
Rx = VALUE OF TIMING RESISTOR
T = VALUE DF QUTPUT PULSE WIDTH

ELEMENT IDENTIFICATION #1138
VENDOR IDENTIFICATION #24123
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SYHSOL/APPLICATION/PINS . MECHANICAL CONFIGURATION (TOP VIEW) ¥
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TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION
POS LOGIC Y=X
TH1S DEVICE 18 A TTL HEX INVERTER BUFFER/
ALY DRIVER WITH OPEN COLLECTOR HIGH VOLTAGE OUTPUTS.
1 ]
[} 1
TIMING DIAGRAM ELEMENT IDENTIFICATION #200

VENDOR IDENTIFICATION #7406

[

&



>

>
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] o
2 13 w
{ J ~
< ] Ig Vs ;
N X N s[] [ 1o i
S
b e Tl q b v
GND 7 L]
o D !
&
]
S
Q
—
(L]
o
|
n
oJd
[l )
10
. b=
RUTH_TABLE
Fo8 Lol E vurm lg‘é E
GENERAL OPERATIONAL DESCRIPTON
A ] Y
' ' ' THIS DEVICE 1S A QUADRUPLE 2 INPUT POSITIVE
° 1 o AND GATE.
1 [ [}
0 [ 0 -
TIMING DlA'GRAH ELEMENT ADENTXFICATIUN #8201
VENDOR IDENTIFICATION #7408
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TRUTH TABLE
POS-LOGIC Y= AB
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TIMING DIAGRAM
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A QUADRUPLE 2 INPUT POSITIVE TTL
NAND GATE WITH OPEN COLLECTOR OUTPUTS,.

ELEMENT IDENTIFICATION #202
VENDOR [DENTIFICATION #7403
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TRUTH TABLE . GENERAL DPERATIONAL DESCRIPTION
POS LOGIC Yok '
THIS DEVICE 1S A TTL HEX INVERTER WITH OPEN
ALY COLLECTOR GUTPUTS.
1 R
1 [}
TIMING DIAGRAM ELEMENT IDENTIFICATION #203

VENDOR IDENTIFICATION #740§
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TRUTH TABLE

POS LOGIC Y=AB
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[O 0
0 1 1
1 Q 1
[ ] i

TIMING DIAGRAH

MECHANICAL CONFIGURATION (TOP VIEW)

1[ ] 14 VCC oSV

z[ :] 13
:E :] 12
AE ] 11
s[ ] 10
s[ ]9
GND 7[ :] 8

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A QUADRUPLE 2 INPUT TTL POSITIVE

NAND BUFFER WITH OPEN COLLECTOR OUTPUTS.

ELEMENT IDENTIFICATION #204
VENDOR IDENTIFICATION #7438
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SYMBOLS




SYNSOL/APPLICATION/PINS.

A1 2§'

B2 |
[ =
D4
E5
r—& |
611
Ho A2
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POS-LOGIC Y~ABCDEFGH

ABCDODEFGH Y
111111t [
0.0 0000CGCO i
000 00O Ot t
000000 10 1
06006008 11 1
00000D10¢0 i
000O0G0C 1 03 t
00000 111G t
00000 11 1

ETCETERA i
11111110 '

TIMING DIAGRAM

PECHANICAL CONFIGURATION (TOP VIEWY
)
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VCC +SV

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS AN E£IGHT INPUT TTL POSITIVE NAND GATE.

ELEMENT 1DENTI® ]
VENDOR 1DENTIFIC,
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KEY TO LOGIC
SYMBOLS
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TRUTH_TABLE P, GENERAL OPERATIONAL DESCRIPTION
POS-LOGIC YeGTA+BC*D
N e coe Y THIS DEVICE IS A DUAL 4 INPUT TTL NOR GATE WITH
STROBE. °
H X X XH L
X HX X H 8
X X HXH L
X X X HH L
LLLL X H
X X X X L H
He HIGH LEVEL =1
Le LOW LEVEL =0
X= IRRELEVANT
TIMING DIAGRAM ELEMENT IDENTIFICATION #207

VENDOR IDENTIFICATION #7425
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A DUAL 4 INPUT TTL POSITIVE NAND GATE.
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SYMBOL/APPLICATION/PINS
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TIMING D1AGRAH
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A DUAL 4 INPUT SCHOTTKY TTL
POSITIVE NAND GATE.

ELEMENT IDENTIFICATION #208S
VENDOR IDENTIFICATION #74S20
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X= IRRELEVANT

TIMING DIAGRAM

MECHANICAL CONFIQURATION (TOP YIEW)

l[ :] 14 VCC  +SV

a[ :] 13
:[ :] 12
4[ :] 11
s[ ] 10
s[ :]n
GND 7[ . ]s

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A 4 WIDE 2 INPUT TTL AND-OR-
INVERT GATE WITH EXTENDER INPUTS. A TOTAL

OF 4 EXPANDER GATES CAN BE CONNECTED TO

THE EXPANDER INPUTS. IF NO EXPANDER GATES ARE
USED X AND X ARE LEFT OPEN. .

ELEMENT 1D
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VENDOR IDENTIFIC.
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SYMBOL /APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW) " <
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;ggIEDE?ELE Yo 7B OPERATIONAL DESCRIPTION

A B Y THIS DEVICE 1S A QUADRUPLE 2 INPUT TTL POSITIVE
1 1 [] NAND BUFFER.

[} 1 1

1 [} 1

0 0 1

TINING DIAGRAH ' ELEMENT IDENY}FICAT
VENDOR [IDENTIFICATL



SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW) li <
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TRUTH TABLE _ .
POS-LOGIC ~ Y= ABCD

ABCD Y
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0000 0
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0010 0 GENERAL OPERATIONAL DESCRIPTION
00 11 [

o100 0 THIS DEVICE 1S A DUAL 4 INPUT HIGH SPEED TTL
0101 o POSITIVE AND GATE.
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TRUTH TABLE
POS-LOGIC Y= ABC

ABC Y
1 11 1
o000 0
9 01 0
010 0
0t 1 0
10 0
101 0
110 o

TIMING DIAGRAM
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GENERAL OPERATIONAL DESCRIPTION

. %
THIS DEVICE 1S A TRIPLE 3 INPUT TTL POSITIVE
AND GATE.
ELEMENT 1DENTIFICATION #2123
VENDOR IDENTIFICATION #7411
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TRUTH TABLE . GENERAL OPERATIONAL DESCRIPTION

POS-LOGIC Y= ABC
THIS DEVICE IS A TRIPLE 3 INPUT TYL POSITIVE AND

A8 C Y GATE.
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ELEMENT IDENTIFICATION #2138
VENDOR IDENTIFICATION #74S1:
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A TRIPLE 3 INPUT TTL POSITIVE NOR GATE.
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SYMSOL/APPLICATION/PINS
*SV 3V
%, 1,
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0 ] N STAYS IN LAST STATE
0 1 [}
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K]
1 1 N | TOGGLES WITH EACH CLOCK

NOTES--
1e TN = BIT TIME BEFORE CLOCK PULSE.

2. TN’I = BIT TIME AFTER CLOCK PULSE.

3. LOW INPUT TO PRESET SETS @ TO LOGICAL 1
LOW . INPUT TO CLEAR SETS Q TO LOGICAL 0
CLEAR AND PRESET ARE INDEPENDENT OF CLOCK

TIMING DIAGRAM

HECHANICAL CONFIGURATION (TOP VIEW) li <
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 18 A DUAL J-K FLIP FLOP WITH

COMPLEMENTARY Q AND O OUTPUTS AND PRESET AND CLEAR INPUTS.
THE DEVICE 18 BASED ON THE MASTER SLAVE

PRINCIPLE. INPUTS TO THE MASTER SECTION ARE

CONTROLLED BY THE CLOCK PULSE., THE CLOCK PULSE

ALSO REGULATES THE STATE OF THE COUPLING

TRANSISTORS WHICH CONNECT THE MASTER AND SLAVE

SECTIONS. THE SEGUENCE OF OPERATION 1S AS FOLLOWS--

1. ISOLATE SLAVE FROM MASTER
2. ENTER INFORMATION FROM J AND K INPUTS
TO MASTER.
3. OISABLE J AND K INPUTS.
4. TRANSFER INFORMATION FROM MASTER TO SLAVE
INPUT 1S TRANSFERRED ON LEADING EDGE OF CLOCK
OUTPUT IS TRANSFERRED ON TRAILING EDGE OF CLOCK

ELEMENT IDENTIFICATION #24
VENOOR KDENH ATI i?&

IFICA
FICATION #7
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SYMBOL/APPLICATION/PINS
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H H N TOGGLES WITH EACH CLOCK
1o T+ BIT TIME BEFORE CLOCK PULSE
2. T+ BIT TIME AFTER CLOCK PULSE
. LOW INPUT TO PRESET SETS 0 T HIGH LEVEL
3+ LB INBUT 18 ERERRTmiS{Ts%a ToMiBH HEVEL
CLEAR AND PRESET ARE INDEPENDANT OF CLOCK

e
13

HMECHANICAL CONFIGURATION (TOP VIEW)

1[: ]15 VEC  +SV
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e
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sweer 33

a[ ']u

Clss3s7s00]A

7E :]m
GND 'E :]'

[CODE tDENT

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A DUAL JK FLIP-FLOP WITH INDIVIDUAL
JeKs CLOCK» AND ASYNCHRONDUS PRESET AND CLEAR INPUTS TO
EACH FLIP-FLOP. WHEN THE CLOCK GOES HIGHs THE INPUTS ARE
ENABLED AND DATA WILL BE ACCEPTED. THE LOGIC LEVEL OF
THE J AND K INPUTS WILL BE ALLOWED TO CHANGE WHEN THE
CLOCK PULSE 1S HIGH AND THE BISTABLE MULTIVIBRATOR WILL PERFORM
ACCORDING TO THE TRUTH TABLE AS LONG AS MINIMUM SETUP
AND HOLD TIMES ARE 0OBSERVED. INPUT- DATA IS TRANSFERRED
TO THE OUTPUTS ON THE NEGATIVE GOING EDGE OF THE CLOCK
PULSE.

T SETUP MIN. « 3 NANO SEC,

T HOLD MIN. = 0 NAND SEC.

MAXIMUM INPUT CLOCK FREQUENCY 1S 80 MEGAHERTZ.

ELEMENT IDENTIFICATION #2438
VENDOR IDENTIFICATION #748112
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TIMING DIAGRAM
CLEAR-LOAD-AND COUNT SEQUENCE
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LOAD T H
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MICHANICAL COXFIGURATION (TOP VIEW) ’
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s[: 14

1[ 13
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 18 A SYNCRONOUS 4-BIT BINARY UP-DOWN COUNTER:
SYNCHRONOUS OPERATION 18 PROVIDED BY HAVING ALL FLIP-
FLOPS CLOCKED SIMULTANEOUSLY SO THAT THE OUTPUTS CHANGE
COINCIDENTLY WITH EACH OTHER WHEN SC INSTRUCTED BY THE
STEERING LOGIC., THE OUTPUT OF THE FOUR MASTER-SLAVE
FLIP-FLOPS ARE TRIGGERED BY A LOW-TO-HIGH TRANSITION

OF EITHER COUNT (CLOCK) INPUT. THE DIRECTION OF COUNTING
189 DETERMINED BY WHICH COUNT INPUTS IS PULSED WHILE

THE OTHER COUNY INPUT 18 HIGH.

THIS COUNTER IS FULLY PROGRAMMABLE, THAT IS THE
OUTPUT HAY BE PRESET TO ANY STATE BY ENTERING THE
DESIRED DATA AT THE DATA INPUT WHILE THE LOAD INPUT 18
LOW. THE OUTPUT WILL CHANGE TO AGREE WITH THE DATA
INPUTS INDEPENDENTLY OF THE COUNT PULSES, WHEN A HIGH
LEVEL IS APPLIED TO THE CLEAR INPUT IT WILL FORCE ALL
OUTPUTS TO THE LOW LEVEL.

BOTH BORROW AND CARRY OUTPUTS ARE AVAILABLE TO
CASCADE BOTH THE UP AND DOWN COUNTING FUNCTIONS. THE
BORROW OUTPUT PRODUCES A PULSE EQUAL IN WIDTH TD HYE
COUNT-DOWN INPUT WHEN THE COUNTER UNDERFLONWS, SIMILARLY,
THE CARRY QUTPUT PRODUCES A PULSE EGQUAL IN WIDTH TO
THE COUNT-UP INPUT HHEN AN OVERFLOW CONDITION EXISTS.

MAXIMUM INPUT COUNT FREGUENCY 18 23S MEQAMERT2.

THE CLEAR FUNCTION 1S INDEPENDENT OF THE COUNT & LOAD
INPUTS,

ELEMENT IDENTIFICATION #3500

VENOOR IDENTIFICATION 8#74183
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TIMING DIAGRAM
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GENERAL OPERATIONAL DESCRIPTION

THIS UNIVERSAL. MONOLITHIC. 8 BIT PARITY GENERATOR
CHECKER, HAS ODD/EVEN OUTPUTS AND CONTROL

INPUTS TO FACILITATE OPERATION IN EITHER

0DD OR EVEN PARITY APPLICATIONS. THE WORD

LENGTH CAPABILITY CAN BE EXPANDED BY CASCADING.

ELEMENT IDENTIFICATION #502
VENDOR IDENTIFICATION #74180
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TIMING DIAGRAM
TYPICAL SEQUENCE OF OPERATION
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GENERAL OPERATIONAL DESCRIPTION

THIS SYNCHRONOUS, PRESETTABLE COUNTER HAS AN

INTERNAL CARRY LOOK-AHEAD FOR APPLICATION IN HIGH SPEED
COUNTING SCHEMES. THIS DECADE COUNTER PROVIDES
SYNCHRONOUS OPERATION BY HAVING ALL FLIP-FLOPS CLOCKED
SIMULTANEOUSLY SO THAT THE OUTPUTS CHANGE COINCIDENT
WITH EACH OTHER WHEN SO INSTRUCTED BY THE COUNT-
ENABLE INPUTS AND INTERNAL GATING.
THESE COUNTERS ARE FULLY PROGRAMMABLES THAT 1S, THE
OUTPUTS MAY BE PRESET TO EITHER STATE. AS PRESETTING IS
SYNCHRONOUS, PLACING A LOW LEVEL ON THE LOAD INPUT
DISABLES THE COUNTER AND CAUSES THE OUTPUTS TO AGREE
WITH THE DATA INPUTS AFTER THE NEXT CLOCK PULSE. THIS
CLEAR FUNCTION 1S ASYNCHRONOUS AND A LOW LEVEL AT THE
CLEAR INPUT SETS ALL FOUR OF THE FLIP-FLOP OUTPUTS
LOW REGARDLESS OF THE STATE OF THE CLOCK.
THE CARRY LOOK-AHEAD CIRCUITRY PROVIDES FOR CASCADING
COUNTERS FOR N-BI1T SYNCHRONOUS APPLICATION KITHOUT
ADDITIONAL GATING. INSTRUMENTAL IN ACCOMPLISHING THIS
FUNCTION ARE TWO COUNT-ENABLE INPUTS AND A CARRY
OUTPUT. BOTH COUNT-ENABLE INPUTS (P AND T) MUST BE HIGH
TO COUNT, AND INPUT T IS FED FORWARD TO ENABLE THZ
CARRY OUTPUT., THE CARRY OUTPUT THUS ENABLED WILL
PRODUCE A POSITIVE OUTPUT PULSE WITH A DURATION
APPROXIMATELY EGUAL TO THE POSITIVE PORTION OF THE

A OUTPUT. THIS POSITIVE OVERFLOW CARRY PULSE CAN BE
USED TO ENABLE SUCCESSIVE CASCADED STAGES, HIGH-TO-
LON-LEVEL TRANSITIONS AT THE ENABLE P OR T INPUTS
SHOULD OCCUR ONLY WHEN THE CLOCK INPUT 1S HIGH.

MAXIMUM CLOCK FREQUENCY 18 25 MEGAHIRTZ

ELEMENT IDENTIFICATION #503
VENDOR IDENTIFICATION #74160

L 1
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GENERAL DPERATIONAL DESCRIPTION

THIS DEVICE IS A 8 LINE TO 1 LINE DATA
SELECTOR/MULTIPLEXER WITH STROBE. WHEN
THE STROBE LINE 1S LOWs DATA 1S TRANSFERRED
FROM THE INPUT SELECTED BY THE DATA SELECT
LINES TO THE OUTPUT (NDTE THAT COMPLIMENTRY
Y AND W OUTPUTS ARE PROVIDED).

ELEMENT IDENTIFICATION #508
VENDOR IDENTIFICATION # 74151
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GENERAL OPERATIONAL DESCRIPTION

THIS MONOLITHIC DECIMAL DECODER CONS1STS OF EIGHT
INVERTERS AND TEN FOUR-INPUT NAND GATES. THE INVERTERS
ARE CONNECTED IN PAIRS TO MAKE BCD INPUT DATA AVAILABLE
FOR DECODING BY THE NAND GATES. FULL DECODING OF VALID
INPUT LOGIC ENSURES THAT ALL OUTPUTS REMAIN OFF FOR ALL
INVALID INPUT CONDITIONS. .

A VALID BCD INPUT WILL ENABLE ONE OF THE OUTPUTS AS
INDICATED.

ELEMENT IDENTIFICATION #507
VENDOR IDENTIFICATION #7442
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ATA 1ct
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STROSE 16
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TIMING DIAGRAM

MECHANICAL CONFIGURATION (TOP VIEW)
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4[ j 13
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5[ ] 11
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GENERAL OPERATICNAL DESCRIPTION

THIS DEVICE IS A DUAL 4 LINE TO ! LINE DATA
SELECTOR/MULTIPLEXER. THE DEVICES HAVE
INDEPENDENT STROBE LINES, BUT SHARE COMMON
DATA SELECT LINES., HHEN THE STROBE LINE I8
LOWs DATA IS TRANSFERED FROM THE INPUT
SELECTED BY THE DATA SELECT LINES TO THE
OUTPUT .

JELEMENT IDENTIFICATION #508
VENDOR 1DENTIFICATION #74153
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H L X [}
0

H = HIGH LEVEL (STEADY STATE)
L = LOW LEVEL (STEADY STATE)
X = IRRELEVANT

1 « TRANSITION FROM LOW TD HIGH LEVEL
0 = THE LEVEL OF Q@ BEFORE THE INDICATED STEADY
STATE INPUT CONDITIONS WERE ESTABLISHED.

TIMING DIAGRAM

[ <
MECHANICAL CONFIGURATION (TOP VIEW) -
1 ] 16 vCC +SV g
2 ] 15 2 el
3 ] 14 oo}
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JCODE IDENT

SYMBOLS

BKEY TO LOGIC

GENERAL OPERATIONAL DESCRIPTION

THIS MONOLITHIC POSITIVE-EDGE-TRIGGERED FLIP-

FLOP UTILI2ES TTL CIRCUITRY TO IMPLEMENT D TYPE
FLIP-FLOP LOGIC,

INFORMATION AT THE D INPUT MEETING THE SETUP TIME
REGUIREMENTS IS TRANSFERRED TO THE @ OUTPUTS ON THE
POSITIVE-GOING EDGE OF THE CLOCK PULSE. CLOCK
TRIGGERING OCCURS AT A PARTICULAR VOLTAGE LEVEL AND IS
NOT DIRECTLY RELATED TO THE TRANSITION TIME OF THE
POSITIVE-GOING PULSE. WHEN THE CLOCK INPUT IS AT EITHER
THE HIGH OR LOW LEVELs THE D INPUT SIGNAL HAS NO
EFFECT AT THE OUTPUT. THIS DEVICE FEATURES SIX
FLIP-FLOPS WITH A COMMON DIRECT CLEAR.

ELEMENT IDENTIFICATION #519
VENDOR IDENTIFICATION #74174
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2. L=LOW LEVEL (STEADY STATE)«D
3. X=IRRELEVANT
4. T =TRANSITION FROM LOW TO HIGH LEVEL
s.

Dn-THE LEVEL OF O BEFORE THE INDICATED STEADY-

STATE INPUT CONDITIONS WERE ESTABLISHED.
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GENERAL DOPERATIONAL DESCRIPTION

THESE MONOLITHIC. POSITIVE-EDGE-TRIGGERED FLIP-FLOPS
UTILIZE TTL CIRCUITRY TO IMPLEMENT D-TYPE FLIP-FLOP
LOGIC. ALL HAVE DIRECT CLEAR INPUTe AND FEATURE
COMPLEMENTARY QUTPUT FROM EACH FLIP-FLOPS,

INFORMATION AT THE D INPUT MEETING THE SETUP TIME
REQUIREMENTS IS TRANSFERRED TO THE Q OUTPUT ON THE
POSITIVE-GOING EDGE OF THE CLOCK PULSE. CLOCK
TRIGGERING OCCURS AT A PARTICULAR VOLTAGE LEVEL AND
IS NOT DIRECTLY RELATED TO THE .TRANSITION TIME OF THE
POSITIVE-GOING PULSE., WHEN THE CLOCK INPUTY 1S AT EITHER
THE HIGH OR LOW THE D INPUT SIGNAL HAS NO EFFECT AT
THE OUTPUT.

ELEMENT IDENTIFICATION #520
VENDOR 1DENTIFICATION #74175
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1. INPUT CONDITIONS A¢A s B s B, AND C,ARE
USED TO DETERMINE OUTPUTS S~ AND 3, » AND
THE VALUE OF THE INTERNAL CARRY C,. THE
VALUES AT C,o Age Bye Aye AND B ARE THEN
USED TO DETERMINE OUTPUTS T o3, » AND C .
2. €2 IS AN INTERNAL ADDER CARRY.

TIMING DIAGRAM

HMECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A 4-BIT BINARY FULL ADDER WITH
CARRY. 1T PERFORMS THE ADDITION OF TWO 4 BIT
BINARY NUMBERS. THE SuUM (E) OUTPUTS ARE FROVIDED

FOK EACH 81T AND THE RESULTANT CARRY (c4\ 15 DBTAINED

FROM THE FOURTH 8I1T-
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TIMING DIAGRAM

MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A 4 BIT MAGNITUDE COMPARATOR.

IT PERFORMS MAGNITUDE COMPARISON OF STRAIGHT BINARY

AND STRAIGHT BCD (8421) CODES. THREE FULLY DECODED
DECISIONS ABOUT TWO 4-BIT WORDS (As B) ARE MADE AND ARE
EXTERNALLY AVAILABLE AT THREE OUTPUTS. THESE DEVICES ARE
FULLY EXPANDABLE TO ANY NUMBER OF BITS WITHOUT EXTERNAL
GATES. WHEN CASCADED. THE TOTAL TIME FOR COMPARISON IS
THE FUNCTION OF THE WORD LENGTH, HOWEVER, ONLY A TWO-
GATE-LEVEL DELAY (12 NS) 1S ADDED FOR EACH FOUR-BIT
EXPANSION ’

ELEMENT IDENTIFICATION #8524
VENDOR IDENTIFICATION #7485
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TINING DIAGRAM
CLEAR-INHIBIT-SHIFT-CLEAR AND INH1BIT SEGUENCE

MICHANICAL CONTIGURATION (TOP VIEM)

1 14 VCC +SV .
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GND 7 ]

GENERAL OPERATIONAL DESCRIPTION

THIS 8-BIT PARALLEL-OUT SERIAL SHIFT

REGISTER HAS 2 GATE SERIAL

INPUTS AND AN ASYNCHRONOUS CLEAR. THE GATED SERIAL
INPUTS (A AND B) PERMIT COMPLETE CONTROL OVER IN-
COMING DATA AS A LOW AT EITHER (OR BOTH) INPUT (S)
INHIBITS ENTRY OF THE NEW DATA AND RESETS THE FIRST
FLIP-FLOP TO THE LOW LEVEL AT THE NEXT CLOCK PULSE.
A HIGH-LEVEL INPUT ENABLES THE OTHER INPUT WMICH
WILL THEN DETERMINE THE STATE OF THE FIRST FLIP
FLOP. DATA AT THE SERIAL INPUTS MAY BE CHANGED
WHILE THE CLOCK 18 HIGHs BUT ONLY INFORMATION MEET-
ING THE SETUP REQUIREMENTS WILL BE ENTERED.
CLOCKING OCCURS ON THE LOW-TO-HIGH LEVEL

TRANSITION OF THE CLOCK INPUT,

MAXIMUM INPUT CLOCK FREQUENCY IS 285 MEGAHERTZ,

ELEMENT IDENTIFICATION 8527
VENDOR IDENTIFICATION #74164
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WHEN USED TO INDICATE AN INPUT CONDITIONs X= LOGICAL 1

OR LOGICAL 0
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TRUTH TABLE
POS-LOGIC GENERAL OPERATIDNAL DESCRIPTION
QUTPUT
THIS DEVICE 1S A HIGH SPEED MONOLITTHIC 4 81T BINARY COUNTER
COUNT DCB A CONSISTING OF FOUR MASTER-SLAVE FLIP-FLOPS WHICH ARE
0 ) INTERNALLY INTERCONNECTED TO PROVIDE A DIVIDE BY TWD
1 0001 COUNTER AND A DIVIDE BY EIGHT COUNTER.
2 0010 A GATED DIRECT RESET LINE 1S PROVIDED WHICH
3 00 1t INHIBITS THE COUNT INPUTS AND SIMULTANEQUSLY RETURNS
4 010 0 FOUR FLIP-FLOP OUTPUTS TO A LOGICAL 0. AS THE
5 D1 0 OUTPUT FROM FLIP-FLOP A 1S NOT INTERNALLY CONN-
6 o110 ECTED TO THE SUCCEEDING FLIP-FLOPS THE COUNTER MAY
7 1 11 BE OPERATED IN TWO INDEPENDENT MODES
L] 1 0600
L] 1 00 1 te WHEN USED AS A 4-BIT RIPPLE-THROUGH COUNTERs
10 1010 OUTPUT A MUST BE EXTERNALLY CONNECTED TO INPUT
1 1011 B. THE INPUT COUNT PULSES ARE APPLIED TO INPUT
12 1100 A. SIMULTANEOUS DIVISIONS OF 2+4s8+16 ARE
13 1101 PREFORMED AT THE A+BsCeD OUTPUTS AS SHOWN
14 1110 IN THE TRUTH TABLE
15 11
2. WHEN USED AS A 3 BIT RIPPLE-THROUGH COUNTER, THE
INPUT COUNT PULSES ARE APPLIED TO INPUT B.
1. OUTPUT A CONNECTED TO INPUT B. SIMULTANEOUS ‘FREGUENCY DIVISIONS OF 24 4» AND
2. TO RESET ALL OUTPUTS TO LOGICAL B ARE AVAILABLE AT THE B.CsD OUTPUTS.
0 BOTH RU(I) AND Rﬂ(Z) INPUTS INDEPENDENT USE OF FLIP-FLOP A 1S AVAILABLE
MUST BE AT LOGICAL 1. IF THE RESET FUNCTION COINCIDES WITH RESET
3, EITHER (OR BOTH) RESET INPUTS R OF THE 3-BIT RIPPLE-THROUGH COUNTER.

TIMING DIAGRAM

0¢1)

AND RD(Z) MUST BE AT A LOGICAL 0 TD

COUNT,

ELEMENT IDENTIFICATION 8537

VENDOR IDENTIFICATION #7483
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TRUTH TABLE
POS-LDGIC SEE DESCRIPTION

TIMING DIAGRAM
TYPICAL SEQUENCE OF OPERATION

CLEAR OUTPUT TO ZERO

PRESET TO BINARY TWELVE

COUNT TO THIRTEENs FOURTEEN., FIFTEENs ZEROs ONE. AND TWO
INHIBIT,.

1
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MECHANICAL CONFIGURATION (TOP VIEW)

1[ 16 VCC  +5V
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4[ ] 13
s[: :] 12
s[ ] 11
7[ MR

GND a[ ]

GENERAL DPERATIONAL DESCRIPTION

THIS 4-81T BINARY COUNTER IS A SYNCHRONOUS. PRE-
SETTABLE COUNTLR WITH AN INTERNAL CARRY LOOK-
AHEAD FOR APPLICATION IN HIGH-SPEED COUNTING SCHEMES.
SYNCHRONOUS OPERATION IS PROVIDED BY HAVING ALL
FLIP-FLOPS CLOCKED SIMULTANEOUSLY SO THAT THE OUTPUTS
CHANGE COINCIDENT WITH EACH OTHER WHEN SO INSTRUCTED
BY THE COUNT-ENABLE INPUTS AND INTERNAL GATING. TH!S
MODE OF OPERATION ELIMINATES THE OUTPUT COUNTING SPIKES
WHICH ARE NORMALLY ASSOCIATED W1TH ASYNCHRONOUS (RIPPLE
CLOCKY COUNTERS. A BUFFERED CLOCK INPUT TRIGGERS THE
FOUR J-K MASTER~SLAVE FLIP-FLOPS ON THE RISING
(POSITIVE-GOINGY EDGE OF THE CLOCK INPUT WAVEFORM,
THIS COUNTER 1S FULLY PROGRAMMABLES THAT 1S, THE
OUTPUTS MAY BE PRESET TO EITHER STATE. AS P’hESETTlNG I8
SYNCHRONOUS. PLACING A LOW LEVEL ON THE LDAD INPUT
DISABLES THE COUNTER AND CAUSES THE OUTPUTS TO AGREE
WITH THE DATA INPUTS AFTER THE NEXT CLOCK PULSE. THE
CLEAR FUNCTION 1S SYNCHRONOUS AND A LOW LEVEL AT THE
CLEAR INPUT SETS ALL FOUR OF THE FLIP-FLOP DUTPUT LOW
AFTER THE NEXT CLOCK PULSE THIS SYNCHRONOUS CLEAR
ALLOWS THE COUNT LENGTH TO BE MODIFIED EASILY AS
DECODING THE MAXIMUM COUNT DESIRED CAN BE ACCOMPLISHED
WITH ONE EXTERNAL NAND GATE. THE GATE QUTPUT IS
CONNECTED TO THE CLEAR INPUT TO SYNCHRONOUSLY SET
THE COUNTER TO 0000 (LLLL}
THE CARRY LODK AHEAD CIRCUITRY PROVIDES FOR CASCADING
COUNTERS FOR N-BIT SYNCHRONOUS APPLICATIONS WITHOUT
ADDITIONAL GATING.
INPUT CLOCK FREGUENCY IS A MAXIMUM OF 25 MEGAHERTZ.

ELEMENT IDENTIFICATION #5490
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HECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL. OPERATIONAL DESCRIPTION

THIS DEVICE CONSISTS OF FOUR LATCHES WITH A COMMON ACTIVE
LOW ENABLE AND AN ACTIVE LOW MASTER RESET. WHEN THE COMMON
ENABLE GOES HIGH DATA PRESENT IN THE LATCH IS STORED AND
THE STATE OF A LATCH 13 ND LONGER AFFECTED BY THE S AND D
INPUTS. THE MASTER RESET WHEN ACTIVATED OVERRIDES ALL OTHER
INPUT CONDITIONS FORCING ALL LATCH OUTPUTS TO LOW. EACH OF
THE FOUR LATCHES CAN BE OPERATED IN ONE OF TWO MODES.

D TYPE LATCH
FOR O TYPE OPERATION THE § INPUT OF A LATCH IS HELD LOHW,
WHILE THE COMMON ENABLE IS ACTIVE THE LATCH OUTPUT FOLLOWS
THE D INPUT. [INFORMATION PRESENT AT THE LATCH DUTPUT IS
STORED IN THE LATCH WHEN THE ENABLE GOES HIGH.

SET/RESET
DURING SET/RESET OPERATIONs WHEN THE COMMON ENABLE IS LOW
A LATCH IS RESET BY A LOW ON THE D INPUT AND CAN BE SET
BY A LOW ON THE 5§ INPUT IF THE O INPUT IS HIGH. IF BOTH S AND
D INPUTS ARE LOW THE D INPUT WILL DOMINATE AND THE LATCH
WILL BE RESET. WHEN THE ENABLE GOES HIGH THE LATCH REMAINS
IN THE LAST STATE PRIOR TO THE LOW TO HIGH TRANSITION,.

ELEMENT IDENTIFICATION #550
VENDOR IDENTIFICATION #8314
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KEY TO LOGIC

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A 4-BIT D-TYPE LATCH
WITH COMPLEMENTARY G AND T OUTPUTS. INFORMATION
PRESENT AT A DATA (D) INPUT IS TRANSFERRED TO THE Q
QUTPUT WHEN THE CLOCK IS HIGHs AND THE G OUTPUT WILL
FOLLOW THE DATA INPUT AS LONG AS THE CLOCK REMAINS
HIBH. WHEN THE CLOCK GOES LOWs THE INFORMATION (THAT
WAS PRESENT AT THE DATA INPUT AT THE TIME THE TRANSITION
OCCURED) IS RETAINED AT THE O OUTPUT UNTIL THE CLOCK
19 PERMITTED TO GO HIGH AGAIN.

ELEMENT IDENTIFICATION #551
VENDOR IDENTIFICATION #7475
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RECHANICAL CONTIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE CONSISTS OF TWO INDEPENDENT VOLTAGE-
CONTROLLED MULTIVIBRATORS WITH OUTPUT BUFFERS.
VARIATION OF THE OUTPUT FREQUENCY OVER A 3.5-TD-1 RANGE
IS GUARANTEED WITH AN INPUT DC CONTROL VOLTAGE OF
1.0 TO S.0 VOLTAGE.

THE OPERATING FREGUENCY RANGE OF THIS MULTIVIBRATOR
18 CONTROLLED BY THE VALUE OF THE EXTERNAL CAPACITOR
ex ' OR sz AND» THE DC VOLTAGE INPUT CONTROL

Vi DR V2. THIS DEVICES OUTPUT FREQUENCY S
CONTROLLED BY cxl . I:)(2 AND THE INPUT VOLTAGE LOAD.

ELEMENT IDENTIFICATION #582
VENDOR IDENTIFICATION #MC4024
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TRUTH TABLE

Do

H HWRITE OPERATION OUTPUT
SELéETS ENABLE
ALL O 0 HRITE LOGICAL 1 STATE
ALL 0 1 READ COMPLIMENTARY OF DATA
ONE_OR WRITTEN IN MEMORY
MORE 1 X HOLD HIGH RESISTANCE STATE

TIMING DIAGRAM

MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS INTEGRATED CIRCUIT 1S A HIGH-SPEED. FULLY DECODED.
STATIC BIPOLAR 256-BIT RANDOM ACCESS MEMORY IN A 256
WORD X 1 ORGANIZATION. THIS DEVICE FEATURES ON CHIP
ADDRESS DECODINGs THREE CHIP SELECTSsAND UNCOMMITTED
COLLECTOR OUTPUTS.

READ OPERATION
THE MEMORY IS ADDRESSED THROUGH THE AO0-A7 INPUTS WHICH
SELECT ONE OF THE 256 WORDS. THE CHIP 1S ENABLED BY
PLACING ALL CHIP SELECTS (CS) TO LOGIC 0. IF ANY OR
ALL CS INPUTS ARE LOGICAL 1 THEN THE DEVICE WILL BE
DISABLED. IF THE WRITE ENABLE (WE) IS AT LOGIC 1 THE
STORED BIT 1S READ OUT OF DO.

WRITE OPERATION
THE MEMORY 1S ADDRESSED THROUGH THE A0-A7 INPUTS WHICH
SELECT ONE OF THE 256 WORDS. THE CHIP 1S ENABLED BY
PLACING ALL THE CS INPUTS TO LOGICAL 0. IF THE WE
INPUT 1S AT A LOGICAL 0+ THE DATA ON TERMINAL D1 IS
WRITTEN INTO THE ADDRESSED WORD. WHEN WE RETURNS TO
LOGIC 1+ THE INFORMATION THAT WAS WRITTEN IN IS NOW
READOUT, HOWEVER, EACH WORD READOUT 1S THE
COMPLEMENT OF WHAT WAS WRITTEN IN.

ELEMENT IDENTIFICATION 8777
VENDOR IDENTIFICATION #74206
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GENLRAL UPERATIONAL DESCRIPTION

MECHANICAL CONFIGURATION (TOP VIEW)
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THIS OLVICE 1S A MONOLITHIC QUAD POS NAND LINE DRIVER

COMPRISED UF THREL DUAL INPUT GATES AND ONE SINGLE

INFUT GATE.

ELEMENT IDENTIFICATION #900
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GENERAL OPLRATIUNAL DESCKRIPTION

>

THIS DEVICE 1S A MONDLITHIC QUADRUPLE LINE RECIEVER DESIGNED
TO INTERFACE DATA TERMINAL EQUIPMENT WITH COMMUNICATIONS
EQUIPMENT., OTHER APPLICATIONS ARE FOR POINT TO POINT DATA
TRANSMISSION ANGC FOR LEVEL TRANSLATORS. OPERATION 1S
NORMALLY FROM A SINGLE S VOLT SUPPLY., HOWEVER A BUILT IN
OPTION ALLOWS OFERATION FROM A 12 VOLT SUPPLY WITHOUT THE
USE OF ADDITIONAL COMPUNENTS,

IN NORMAL OPERATION, THE THRESHOLD CONTROL TERMINALS (1T,
2Tes 3T. AND 4T) ARE CONNECTED TO THE VCC1 TERMINAL PIN 1§
EVEN IF POHER 1S BEING SUPPLIED VIA THE ALTERNATE VCC2
TERMINALs PIN 16, IN THIS MODE OF OPERATIONs IF THE INPUT
VOLTAGE GDES TO ZERDs THE OUTPUT VOLTAGE WILL REMAIN AT THE
LOW OR HIGH LEVEL AS DETERMINED BY THE PREVIOUS INPUT,

FOR FAILSAFE OPERATIONs THE THRESHOLD-CONTROL TERMINALS
ARE OPEN. IN THIS MODE DF OPERATION. IF THE INPUT VOLTAGE
GOES TO ZERO OR AN OPEN CIRCUIT CONDITIONs THE OUTPUT WILL
GO TO THE HIGH LEVEL REGARDLESS OF THE PREVIOUS INPUT
CONDITION,

E%EHENT IDENTIFICATION #902
VENDOR IDENTIFICATION #75154

TIMING DIAGRAM
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

SV

THIS DEVICE 19 A DUAL PERIPHERAL POSITIVE AND

"DRIVER (ASSUMING POSITIVE LOGICY WITH

THE OUTPUT OF THE LOGIC GATES INTERNALLY CONNECTED
TO THE BASES OF THE N-P-N OUTPUT TRANSISTORS.

OUTPUTS ARE OPEN COLLECTOR OUTPUTS.

ELEMENT IDENTIFICATION #80S
VENDOR IDENTIFICATION 875451
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A HEX INVERTER BUFFER/DRIVER WITH
OPEN COLLECTOR HIGH VOLTAGE OUTPUTS,

ELEMENT IDENTIFICATION #981
VENDOR IDENTIFICATION #7416
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TRUTH TABLE . GENERAL OPERATIONAL DESCRIPTION
POS-LOGIC
THIS DEVICE CONTAINS FOUR RESISTORS WITH THE INDICATED
VALUES.
COMPONENT VALUE
R1 20 OHMS -
R2 20 OHmMs -
R3 20 oHnS
R4 20 oHMS

THIS DEVICE 1S DESIGNED FOR USC IN CONJUNCTION WITH
THE DRVR DEVICE.

CIRCUIT DIAGRAM ELEMENT IDENTIFICATION &
VENDOR IDENTIFICATION & FCS
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TRUTH TABLE GENERAL. OPERATIONAL DESCRIPTION

POS-LOGIC
THIS DEVICE CONTAINS 1U RESISTORS AND 2 NON-POLAR!ZED
CAPACITORS WITH THL INDICATED VALUES.

COMPDNLNT VALUL
Rl 33 OHMS
R2 22 OHMS
R3 33 OHMS
R4 22 OHHS
RS 15 OHMS
RE 33 OHMS
R7 22 OMMS
R8 33 OHMS
R9 22 OHMS
RI10 15 OHMS
. ct . L1MFD
c2 «1MFD
THIS DEVICE 1S DESIGNLD FOR USE [N CONJUNCTION WITH THE
CIRCUIT DIAGRAM RCVR DEVICE.,

1 3

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION & FC6
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A MONDLITHIC QUAD TWO INPUT.
NAND GATE CAPABLE OF DRIVING 8 NORMAL1ZED

LOADS.

ELEMENT IDENTIFICATION #

VENDOR IDENTIFICATION 81667
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A MONOLITHIC QUAD TWO INPUT
AMPLIFIER. CAPABLE OF DRIVING 8 NORMALIZED
LOADS.

ELEMENT IDENTIFICATION
VENDOR IDENTIFICATION # 1668
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A HIGH-SPEEDs FULLY DECODEDe MONOLITHIC
1024-B1T RANDDM ACCESS MEMORY IN A 1024 WORD BY 1t
ORGANIZATION., THIS DEVICE FEATUES ON CHIP ADDRESS
DECODING, ONE CHIP SELECTs ONE READ-WRITE ENABLE
AND TR1-STATE OUTPUT CAPABILITY.

READ OPERATION
THE MEMORY 1S ADDRESSED THROUGH THE AD-AS INPUTS
WHICH SELECT ONE OF THE 1024- WORDS, THE CHIP IS
ENABLED BY PLACING THE CHIP ENABLE. TO LOGICAL ©.
IF THE READ-WRITE ENABLE 1S AT A LOGICAL 1» THE STORED
BIT 1S READ OUT OF DATA OUT.:

WRITE DPERATION
THE MEMORY 1S ADDRESSED THROUGH THE AD-A9 INPUTS. WHICH
SELECT ONE OF TME 1824 WORDS, THE CHIP 1S5 ENABLED BY
PLACING THE CHIP ENABLE AT A LOGICAL 6. IF THE
READ-WRITE ENABLE IS AT A LOGICAL 0+ THE DATA ON-
TERMINAL DATA-IN 1S WRITTEN INTO THE ADDRESSED WORD
WHEN READ-WRITE ENABLE RETURNS TO A LOGICAL 1s THE
INFORMATION THAT WAS WRITTEN 1S NOW READ 0OUT.

ELEMENT 1DENTIFICATION 87,2
VENDOR IDENTIFICATION #2102
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TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION
POS-LOGIC
THIS DEVICE 1S A HEX 32 BIT RECIRCULATING STATIC
RECIRCULATE INPUT FUNCTION SHIFT REGISTER FEATURING SINGLE ENDED (BARE
DRAIN) BUFFERS. NO OUTPUT LOAD IMPEDANCE.
1 ] RECIRCULATE 1T CONSISTS OF SIX SECTIONS WITH
1 1 RECIRCULATE COMMON CLOCK AND RECIRCULATE CONTROL.
0 0 0 1S WRITTEN
0 ! 1 1S WRITTEN

TIMING DIAGRAM-(TYPICAL 4 BIT SEQUENCE)
ELEMENT IDENTIFICATION #

HRITE CYCLE REC CYCLE READ/REC CYCLE
! VENDOR IDENTIFICATION #2518

{BITIBH’IBITIBITIBIT]BlTlBlTIBlTlBlTIBlTlBITIBlYi
1 2 3 4 1 2 3 4 1 2 3 4

DATA ;S_J_‘L [ [ Do NoT CARE _

R

DATA +5 2ND BIT
ouTt PREVIOUS DATA 1ST 4TH BIT 3RD BIT
'S_J_ ]EITI 1ST BIT 4TH BIT
WRITE CYCLE RECIRCULATE CYCLE
THE POSITIVE EDGE OF THE REC DATA RECIRCULATES WHILE THE
CONTROL IS COINCIDENT WITH THE RECIRCULATE CONTROL IS 0
NEG GOING CLOCK EDGE. THE OUTPUT NEW INPUT DATA 1S IGNORED.
ENABLE CONTROL MAY BE 1 OR 0 IFsl OUTPUT DATA 1S READ OUT
PREVIOUS DATA WILL BE READ AND THE DURING THIS TIME.

1ST BIT WILL BE READ AFTER THE FDURTH
RISING CLOCK EDGE.
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GENERAL OPERATIONAL DESCRIPTION

TRUTH TABLE

POS-LOGIC THE TMS 3113 JC/NC 1S A STATIC ACCUMULATOR CON-
SISTING OF TWO SEPERATE STATIC SHIFT REGISTERS WITH
INDEPENDENT INPUT AND OUTPUT TERMINALS AND LOGIC
FOR LDADING OR RECIRCULATING INFORMATION.
THE TWO SHIFT REGISTERS ARE 133 BIT DEVICES.

A SINGLE CLOCK 1S REQUIRED FOR OPERATION. THE CLOCK
AND ALL INPUTS CAN BE DRIVEN DIRECTLY FROM DTL/TTL
LOGIC LEVELS AND EACH REGISTER OUTPUT CAN DRIVE DTL/TTL
CIRCUITS. THREE CLOCKS ARE GENERATED INTERNALLY.
CROSS-COUPLED FLIP-FLOPS ARE USED TO IMPLEMENT
EACH BIT OF DELAY AND ENABLE DATA TO BE STORED
INDEFINITELY BETWEEN CLOCK PULSES. THIS DEVICE IS
CAPABLE OF OPERATION FROM DC TO 2 MEGAHERTZ.
TRANSFERRING DATA INTO THE REGISTER IS ACCOMPLISHED

WHEN THE CLOCK AND RECIRCULATE CONTROL ARE AT LOGIC O.
FOR LONG-TERM DATA STORAGE THE CLOCK MUST BE HELD AT
A LOGIC 1. RECIRCULATE OCCURS WHMEN THE RECIRCULATE
CONTROL IS A LOGIC 1. OUTPUT DATA APPEARS ON THE 0-TOD-{
TRANSITION OF THE CLOCK PULSE.

TIMING DIAGRAM

cLack
ELEMENT IDENTIFICATION #

H 1 VENDOR 1DENTIFICATION &#THS 3113
DATA l 1
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H

S S
REC 1
CoNT | 1
H
TPUT
o 133 _CLOCKS
R LATER I
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MECHANICAL CONFIGURATION (TOP VIEW)

1 L} VSS  +SV
e[ 7
3l 6

VGG ~-12v 4

«»

GENERAL OPERATIONAL DESCKIPTION

DATA IS TRANSFERRED INTO THE SHIFT REGISTER WHILE
THE RECIRCULATE CONTROL [S AT A LOGIC HIGH LEVEL.

-OUTPUT DATA 13 AVAILABLE IN THE RECIRCULATE MODE.

RECIRCULATE OCCURS WHEN RECIRCULATE CONTROL S AT
A LOW LEVEL.

TRANSFER OF DATA INTO THE SHIFT REGISTER 1S COMPLETED
ON THE LOW-TO-HIGH TRANSITION OF THE CLOCK. DATA IS
EXTRACTED FROM THE SHIFT REGISTER ON THE LOW-TO-HIGH
TRANSITION OF RECIRCULATE. FOR LONG-TERM DATA
STORAGEs THE CLOCK MUST BE MAINTAINED AT A LOGIC HIGH.
MAXIMUM SPEED OF OPERATION [S 2,5 MEGAHERTZ

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION &8TMS 3132

mc——
ty

A

DWG NO

SHEET §0

Clgs3s7s00

[CODE 1DENT

KEY TO LOGIC
SYMBOLS




SYMBOL/APPLICATION/PINS ‘ MECHANICAL CONFIGURATION (TOP VIEW)
A . 1[ :]
NI ] i
X7Y . :[ ]
: ]
- ] 4[ % 11
Il
1

14 VCC +5V .

di
s
GND 7[

bt NER. OPERATIONAL DESCRIPTION
POS-LOGIC GENERAL €l IONAL 1

TH1S DEVICE CONTAINS FOUR INDEPENDENT OPERATIONAL
AMPLIFIERS THAT ARE INTERNALLY COMPENSATED FOR
SINGLE POSITIVE POWER SUPPLY APPLICATIONS.

LOW LEVEL DIFFERENTIAL INPUTS ARE CONVERTED TO
SINGLE-ENDED HIGH LEVEL OUTPUTS.

TIMING DIAGRAM ELEMENT JDENTIFICATION &
VENDOR IDENTIFICATION #3401
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SYMBOL/APPLICATION/PINS

i

A0 —9 |12
A9 R 11
A 12 | 428
A7 —13 | 64
A6 —4 | 32 anana
AS 5 | G102
A4 5 .8
A3 2 'l
A2 8l 2
AL 8l
ENABLE L L«;
SHE
AGe+ .26 0
el o'l
e les . ol
oz 00
o lzz_ o
AGe |21 n:
AGe |20 - o
AG* |19 u:
YT AN |
rera VIR
s o
AGe | 14 . ﬂZ
27 !
-12

ADDRESS

CHIP
ENABLE

~ DATA
ouTePuT

TRUTH TABLE
POS-LOGIC

TIMING DIAGRAM

1.5v

! pata noOT
= TVALID ‘J,

>
HECHANICAL CONFIGURATION (TOP VIEW) l; < s
v8S +5V xE ]zl g
N 1o NN
2[ ]ZI vDD -12V ~
3 26 [ o]
‘E e |
{] 2 T
5[] ] 24 : ot
s{] 2 U
7[ ]zz N
z
e[ ]zx S
s[_ 'J 20 §
\u[ :ll!
n[ ] 18
12[ '_}17
u[ 'J 16
u[ ;'J 15 8
o o)
@]
.|
o
—
>
]
X

GEMLRAL OPERATIONAL DESCRIPTION

THIS INTEGRATED CIRCUIT 1S A HIGH-SPEED FULLY
DECODED MOS 12.228-81T READ ONLY MEMORY IN A 1024
WORU X 12 OKGANIZATION. THIS DEVICE FEATURES ON
CHIP ADDRESS DECODINGe ONE CHIP ENABLE. AND OPEN
PRAIN BUTPUT. (ND OUTPUT LOAD IMPEDANCE).

REAL OFERATION
THE MEMORY 1S ADDRESSED THROUGH THE A1-Al0° INPUTS
WHICH SELECTS ONE OF THE 1024 WORDS. THE CHIP IS
ENABLED BY PLACING THE CHIP ENABLE TO A LOGICAL 1.
WHEN THE ENABLE » LOGICAL 0. THEN THE DEVICE 1S
DISABLED, AND THE OUTPUT ARE IN THE LOW STATE.

ELEMENT IDENTIFICATION &
VENDOR IDENTIFICATION #MM5212



SYMBOL/APPLICATION/PINS

A, S liae x=y
Ay —L s
Ag —2 1 32
3
A‘ 18 AQoD
A, 4 ] ARES
A, ? 4
A —5 12
s
L
ENABLE _lib‘ c
ENABLE 14N
-] e |V
1145603
CAG-2— ﬂl
AG-1 02
AG |10 - 0:
G- — o,

TRUTH TABLE
MEMORY READING

TO READ THE MEMORY. BOTH CHIP ENABLE INPUTS
ARE HELD LOW. THE OUTPUTS THEN CORRESPOND TO
THE DATA PROGRAMMED IN THE SELECTED WORD. WITH
EITHER OR BOTH OF THE CHIP ENABLE INPUTS HIGH.
ALL OUTPUTS ARE FLOATING.

TVIMING DIAGRAM

MECHANICAL CONFIGURATION (TO® VIEW) Ili <
1[ j 16 VCC SV g
Ip) N
:E % 15 ~
3 14 -]
0§ 1 2 g f
s[ :]‘xz g-cn i
s[ :] 11 J
7[ :] 10 §
&ND s [} 1]
g h :
]
[
(0]
o
.
n
o
—0
18]
>
) >- '
¥ N
e_
]

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A HIGH SPEED ELECTRICALLY PROGRAMMABLE
FULLY DECODED TTL BIPOLAR 1024 BIT ’’READ ONLY’’
MEMORIES ORGANIZED AS 256 WORDS BY 4 BITS.
THE DEVICE ALSO PROVIDES ON CHIP ADDRESS DECODING
THO CHIP ENABLE INPUTS AND UNCOMMITTED COLLECTOR
OUTPUTSs WHICH ALLOW SIMPLIFIED MEMORY EXPANSION.
THIS MEMORY 1S FABRICATED WITH ALL LOGIC LEVEL ZEROS
(LOW). LOGIC LEVEL ONES (HIGH) CAN BE ELECTRICALLY
PROGRAMMED IN SELECTED BIT LOCATIONS. THE SAME ADDRESS
INPUTS ARE USED FOR BOTH PROGRAMMING AND READING.
PROGRAMPIING
A LOGIC ONE CAN BE PERMANENTLY PROGRAMMED INTO A
SELECTED BIT LOCATION USING SPECIAL EGUIPMENT.

ELEMENT IDENTIFICATION &
VENDOR. 1DENTIFICATION #IMS603

v
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TGaMuL APEL TEATION PP ING

v v v
Rt [
418}/
NON INVIRTINPUT L I”“l'_"
HVIRT INPUT ) v oyt
I i s y
CURRENT SLNSE — 1 Al
CURRENT LIME) —o |
s|s
v 1 REQ
ConP
10 LEAD METAL CAN SYMBO!.
v Ve v
REF
Js lieln
N v
NUNINVERTING INPUT s IE /”": z
INVERTING INPUT 4
Lo — v.out
CURRLNT SENSE - A
CURRENT LIMIT -2
17 s
- FREQ
COHP,

14 PIN DIP SYMBOL

TRUTH TABLE
POS-LOGIC

TI1MING DIAGRAM

MECHANICAL CONFIGURATION (TOP VIEWY
<T0100)

NOTE-- PIN 5 1S CONNECTED TD THE CASE

MECHANICAL CONF1GURATION (TOP VIEW)
(TO116)

1[ [] 14
z[ ]1:
. 3[ ]xz
4[ :]n
s[ ]10
s[ ]9
’[L,A_D ]

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A VOLTAGE REGULATOR DESIGNED PRIMARILY
FOR SERIES REGULATOR APPLICATIONS. BY ITSELF. 1T WILL SUPPLY
OUTPUT CURRENTS UP TO 150MA, BUT EXTERNAL TRANSISTORS CAN
BE ADDED TO PROVIDE ANY DESIRED LOAD CURRENT, THE CIRCUIT
FEATURES LOW STANDBY CURRENT DRAIN, AND PROVISION 1S MADE
FOR EITHER LINEAR OR FOLDBACK CURRENT LIMITING.
CHARACTERISTICS ARE
1. 150MA QUTPUT CURRENT WITHOUT EXTERNAL PASS TRANSISTOR
2. OUTPUT CURRENTS IN EXCESS OF 10A POSSIBLE BY ADDING
EXTERNAL TRANSISTORS.
3. MAX INPUT VOLTAGE = 40 VOLTS
4. OUTPUT VOLTAGE ADJUSTABLE FROM 2VOLTS 7O 37VOLTS
S. MAY BE USED AS EITHER A LINEAR OR A SWITCHING
REGULATOR.

ELEMENT 1DENTIFICATION # 334 (TO116 ONLY)
VENDOR I1DENTIFICATION #723C (70116 & T0100)
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SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW) p <
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TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION
POS LOGIC YsA
THIS DEVICE IS A TTL HEX BUFFER/DRIVER WITH OPEN

A Y COLLECTOR HIGH VOLTAGE OUTPUTS
1 1
e | o
TIMING DIAGRAM ELENENT IDENTIFICATION 8227

VENDOR IDENTIFICATION #7407
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b4 4

TRUTH TABLE
POS LOGIC Y=A

TIMING DIAGRAM

- e
74611LL _U_ETFR_
J

_\_u:Eq—:]_!_ _unE‘i}_u_

A

MECHANICAL CONFIGURATION (TOP VIEW) § <
|E i :] 14 VCC +SV g
o[] ] i g
;[ ] 12 ©
o il e T s
s[ ]xn g (o4 i
‘q 0 v
GND . IEL D ] E
8
]

GEMNERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A TTL HEX-SCHMIDT TRIGGER POSITIVE
INVERTER WITH TOTEM-POLE OUTPUTS.

POSITIVE THRESHOLD=1.5V

NEGATIVE THRESHOLD=1.lV

ELEMENT IDENTIFICATION #3543
VENDOR IDENTIFICATION # 7414



SYNBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW)

1 ju VvCC SV
2 :]u
3 ]xz
4 ]n

H 10
R ‘ J
s j ]
GND 7 :| [ ]
’
TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION

POS-LOGIC YeA

THIS DEVICE 18 A TTL HEX BUFFER/DRIVER HITH OPEN
ALY COLLECTOR HIGM-VOLTAGE OUTPUTS.
O
el
S
TIRING DIAGRAR CLERENT 1DENTIFICATION 8388

VENOOR IDENTIFICATION #7417

aty

OWG NO

(14

SMEET

Clgs3szsoo| A

[CODE 1DENT

KEY TO LOGIC
SYMBOLS
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SYMEOL /APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW) #
o
o
A m—
l[: 14 VCC +5V ~
N ' o
z[ 2 ) 2
S B
4[ 1
. “[ L et
Y GE e §
7432 11 GND 7 e -
iii f 17 :
E's
@]
]
(@]
_
n
[m |
-0
[aa]
>3
Ll >=
X ()

TRUTH TAB!

LE T .
POS LOGIC Y=AsB GENERAL OPERATIOMAL. D¥ICR1eTION
A B Y

THIS DEMVICE (S A GUADRUPLE 2 INPUT TTL

POSITIVE OR GATE.

- - o o
—-o -0
-

TIMING DIAGRAM ELEMENT IDENTIFICATION #218

VENDOR IDENTIFICATION #7432
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SYMBOL/APPLICATION/PINS

ShERLELL

FY
7454

-] l-[

dddddd;

1
7454

TRUTH_TABLE

POS-LOGIC

Y= (AB)*(CD)+ (EF)* (GH)

X X X = X o »
X X x -~ o xo
X = X X of O

X

X - %X © X O

X

-xX X X oM

X

ETCETRA

X = x X @ x ™

-x X X x ofa

- x x x o xzx

e oo o - <

Xe IRRELEVANT

TIHING DIAGRAM

MECHANICAL CONFIGURATION (TOP VIEHW)
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GENERAL. UPERATIONAL DESCRIPTION

THIS DEVICE IS A 4 WIDE 2-INPUT TTL AND-OR-INVERT GATE.

ELEMENT IDENTIFICATION
VENDOR IDENTIFICATION #7454

vcc

5V

95387500 A
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.

1 8 D ouT
®
| »  cour
’.L\__HDUT
7482
r [
oy T, slr
0¢2) -
g o
A outT
A L4NS T
s|r
i
TRUTH TABLE
POS-LOGIC
ouTPUT
COUNT 4
o |c| .| a
[ o | o s |o
1 o | o] o 1
2 o | o 1 ]
3 o | o t 1
4 o]t ol e
s 0 1 ] 1
[ 1 o | o}o
7 1 s | o 1
[ 1 ] ! 0
9 1 0 1 1
10 1 1o}
11 1 1 0 1
NOTES

1.
2e

3.

OUTPUT A CONNECTED TO INPUT B

TO RESET ALL OUTPUTS TO LOGICAL 0
B80TH RO(I) AND R INPUTS MUST
BE AT LOGICAL 1

EI1THER (OR) BOTH RESET INPUTS R

AND Rn(z) MUST BE AT A LOGICAL
0 COUNT

[ IS8

TIMING DIAGRAM

§ <
MECHANICAL CONFIGURATION (TOP VIEW)
o
o
LN fod
~
1 [>=]
\/ o] =
1E ]u H] o ;
zE :]u g o] ¥
:[ ] 12 ')
4[ ] 1
VCC *SV sE ] 10 GND §
s[: ] [} g
7[ ]
o
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Q
A
n
o
-0
m
>
Ll >
X ()

GENLRAL OPERATIONAL DESCRIPTION

THIS HIGH SPEED MONOLITHIC 4 BIT BINARY COUNTER CONSISTS

OF FOUR MASTER SLAVE FLIP-FLOPS WHICH ARE INTERNALLY

CONNECTED TO PROVIDE A DIVIDE BY TWO COUNTER AND A DIVIDE

8Y 6 COUNTER. A GATED DIRECT RESET LINE IS PROVIDED WHICH
INHIBITS THE COUNT INPUTS AND SIMULTANEOUSLY RETURNS THE

FOUR FLIP-FLOP DUTPUTS TO A LOGICAL 0. AS THE OUTPUT FROM
FLIP-FLOP A 15 NOT INTERNALLY CONNECTED TO THE SUCCEEDING
FLIP-FLOPS THL COUNTER MAY BE OPERATED IN TWO INDEPENDENT
HODES

1. WHEN USED AS A DIVIDE-BY-TWELVE COUNTER, OUTPUT A MUST

BL EXTERNALLY CONNECTED TO INPUT BC. THE INPUT COUNT PULSES
ARE APPLIED TO INPUT A, SIMULTANEOUS DIVISIONS OF 2, &e AND

12 ARE PERFORMED AT THE As Cs AND D OUTPUTS AS SHOWN IN THE
TRUTH TABLE. .

2, WHEN USED AS A DIVIDE-BY-SIX COUNTERs THE INPUT COUNT PULSES
ARE APPLIED TO INPUT BC. SIMULTANEOUSLY. FREQUENCY DIVISIONS
OF 3 AND § ARE AVAILABLE AT THE C AND D OUTPUTS. INDEPENDENT
USE OF FLIP-FLOP A 1S AVAILABLE [F THE RESLT FUNCTION COINCIDES
WITH RESET OF THE DIVIDE-BY-SIX COUNTER.

ELEMENT IDENTIFICATION #548
VENDOR IDENTIFICATION #7482
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. —_— 741”

13

:

TRUTH TABLE
POS LOGIC Y=A

Tiﬂ'

]
—SIN 7a12s

OUTPUT 1S OFF (HIGH IMPEDANCE STATE)

WHEN C IS HIGH

A c Y
1 0 1
1 1 OfFF
[ 0 0
0 1 OFF

TIMING DIAGRAM

—

74125

(33

:

—2.] ralss

:

:

:

THIS DEVICE IS A GUADRUPLE TTL BUSS BUFFER GATE

MECHANICAL CONFIGURATION (YOP VIEW)

GND

14

WITH THREE-STATE OUTPUTS.

5

GENERAL OPERATIONAL DESCRIPTION

ELEMENT IDENTIFICATION #2186
VENDOR IDENTIFICATION #74125
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SYMBOL/APPLICATION/PINS
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] A R T I
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12h1e . a2
upld o
[ 20 |, 10ptL g0
u c 21 o a0 s
8 22 |, sphN® 8
A 23 |, INS 7
I §NZ 6
SINE S
. abhs 4
N she s
2Ny 2
1N2 1
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_
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TRUTH TABLE
POS-LOGIC
INPUT ouTPUT
Gl |62 |DCBAJO 123 456 788 10 11 12 13 14 15
L |t jLLLL|LHHHHHHHHHH H H H H H
L {L |JLLLH|HLHHHHHHHHH H H H H H
L |t {LLHL|HHLHHHHHHHH H H H H H
L |t [LLHH|{HHHLHHHHHHH H H H H H
L |t [LHULL|HHHHLHHHHHH H H H H H
L |t [LHLH|{HHHHHLHHHHH H H H H H
L |t [LHHL!HHHHHHLHHHH H H H H H
L |t I[LHHH|{HHHHHHHLHHH H H H H H
L L |[HLULL|HHHHHHHHLHH H H H H H
Lt {L |HLLH|HHHHHHHHKHLH H H H H H
tle [He L lHHHHARRHEHHL B o H o1 WM
L |t {[HLHH|HHHHHHHHHBHHY &L H H H H
L jL |HHLUL|/HHHHHHHHHHMN H L H H H
L ]t |[HHLH|HHHHHHHHHHHE H H L H H
L |t |HHHL|HHHHHHHHHHH H H H L H
L |t |[HHHH|HHHHHHHHHHH H H H H L
L |H |[xxXxX|HHHHHHHHHHH H H H H H
H fL iXXXX|HHHHHHHHHHH H H H H H
H |{H [x XXX |HHHHHHHHHHH H H H H H

NOTES 1+ H = HIGH
2. L = LOW
3. X = IRRELEVANT

TIMING DIAGRAM

MECHANICAL CONFIGURATION (TOP VIEW) Ii <
nd :];n VCC +SV g
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GENERAL OPERAT!ONAL DESCRIPTION

THIS MONOLITHIC 4-LINE-TO-16-LINE DECODER UTILIZES
TTL CIRCUITRY TO DECODE FOUR BINARY-CODED INPUTS INTOD
ONE OF SIXTEEN MUTUALLY EXCLUSIVE OUTPUTS WHEN BOTH THE
STROBE INPUTS Gl AND G2 ARE LOW. THE DEMULTIPLEXING
FUNCTION 1S PERFORMED BY USING THE 4 INPUT LINES TO
ADDRESS THE OUTPUT LINE. PASSING DATA FROM ONE OF THE
STROBE INPUTS WITH THE OTHER STROBE INPUT LOW. WHEN
EITHER STROBE INPUT 1S HIGHs ALL OQUTPUTS ARE HIGH.

ELEMENT IDENTIFICATION #167
VENDOR "IDENTIFICATION £74154
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SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW) ¥
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SELECT 8 1, NGo lE :' 16 VCC *SV o
G1 [] ] 15 [ -
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Mux :E ] 14 [ce]
74LS158| [\ B
q [ 2 nl"
) 1 4 s
H
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TRUTH TABLE : GENERAL OPERATIONAL DESCRIPTION
POS-LOGIC
THIS TTL DEVICE IS A OUADRUPLE 2-LINE TO 1-LINE
INPUTS . ouTPUTS DATA SELECTOR / MULTIPLEXER CONSISTING OF FOUR
'—57%05: [SELECT [ DATA [ DATR . MULTIPLEXING CIRCUITS WITH COMMON SELECT AND ENABLE
— LOGIC. EACH CIRCUIT CONTAINS TWO INPUTS AND ONE OUTPUT.
H X X X H
L L % X H THIS DEVICE HAS THE ABILITY TO SELECT FOUR BITS DF DATA
L L H X . FROM EITHER OF TWO SOURCES AND WILL PRESENT INVERTED
L H x L H DATA (WITH RESPECT TO THE INPUTS) AT EACH OUTPUT. WITH
8 H X H L A MINIMIZEO PROPAGATION DELAY.
H = HIGH
L = LOW

X = IRRELEVANT

ELEMENT IDENTIFICATION &
VENDOR IDENTIFICATION #74LS158

TIMING DIAGRAM
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SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW)
x[ 16 veC sV
gk :[ 15
1 ;(BI'T :[ 14
EES’ 4[: 13
sE 12
) o] 1
TERLA
NPy ) 7[‘_‘ 10
A 1t {cio
s _12 e : 6ND l[ [}
c 13 _IeTo
<D 14 T
'g' E —1_ T
F —4_[T10
[ —35_[ITID
H —&_TIB - . -]
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TRUTH TABLE . GENERAL OPERATIONAL DESCRIPTION

POS-LOGIC SEE DESCRIPTION

THE SN74165 1S AN 8 BIT SERIAL SHIFT REGISTER THAT
SHIFTS THE DATA TO THE OUTPUT WHEN CLOCKED. PARALLEL-IN
ACCESS TO EACH STAGE 1S MADE AVAILABLE BY EIGHT
INDIVIDUAL DIRECT DATA INPUTS WHICH ARE ENABLED BY
A LOW LEVEL AT THE SHIFT/LOAD INPUT, THIS REGISTER
ALSO HAS GATED CLOCK INPUTS AND COMPLEMENTARY
OUTPUTS FROM THE EIGHTH BIT.

CLOCKING 1S ACCOMPLISHED THROUGH A TWO INPUT
POSITIVE-NOR GATE PERMITTING ONE INPUT TO BE USED AS
A CLOCK-INHIBIT FUNCTION., HOLDING EITHER OF THE CLOCK
INPUTS HIGH INHIBITS CLOCKING AND HOLDING EITHER CLOCK
INPUT LOW WITH THE LOAD INPUT HIGH ENABLES THE OTHER
CLOCK INPUT. THE CLOCK-INHIBIT INPUT SHOULD BE CHANGED °
TO THE HIGH ONLY WHILE THE CLOCK INPUT IS HIGH.
PARALLEL LOADING 1S INHIBITED AS LONG AS THE LDAD
INPUT IS HIGH, WHEN TAKEN LOWs DATA AT THE PARALLEL
INPUTS ARE LOADED DIRECTLY INTO THE REGISTER
INDEPENDENTLY OF THE STATE OF THE CLOCK.

TIMING DIAGRAM MAXIMUM INPUT CLOCK FREGUENCY IS 20 MEGAHERTZ.
SHIFT-LDAD-INHIBIT SEGUENCE
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SYMBOL /APPLICATION/PINS
DATA  GiI 83NN
ENABLE L [61
62 10N
TRUT M —IN
bz A 0L si62
N 2N
clock 7
CLEAR 15 {r
RGTR
74173
DATA
INPUTS 40 11 co 2 -6 <0
W _12 ICD e: t & 30
20 13 I'IC0O e |4 . 20
ID 14 C0 2z | 3 10
TRUTH TABLE
PDS-LOGIC
INPUT ouTRUT
- DATA ENABLE DATA uTPU
CLEAR | CLOCK p— [
61 62 [
H X X X X L
L L X X X ]
L 1 H X X n:
L 1 X H X un
L 1 L L L L
L 1 L L H H
WHEN EITHER M OR N-(OR BOTH) IS (ARE) HIGH
THE DUTPUT 1S DISABLED TO THE HIGH-
IMPEDANCE STATE HOWEVER SEQUENTIAL
OPERATION OF THE FLIP-FLOP IS NOT AFFECTED.

1.
2.
3.
4.

HeHIGH LEVEL (STEADY STATE)=1
L=LOW LEVEL (STEADY STATE
T =LOW-TO-HIGH-LEVEL TRANSITION
X= IRRELEVANT (ANY INPUT INCLUDING

TRANSITION)

=g

On-TNE LEVEL OF O BEFDRE THE INDICATED

STEADY-STATE INPUT CONDITIONS WERE

ESTABLISHED.

TIMING DIAGRAM

m:t;.mulcn. CONFIGURATION (TOP VIEW) Ii <
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GENERAL OPERATIONAL DESCRIPTION

THIS 4-BIT REGISTER INCLUDES D-TYPE FLIP-FLOPS
FEATURING TOTEM-POLE THREE-STATE OUTPUTS CAPABLE OF
DRIVING HIGHLYCAPACITIVE OR RELATIVELY LOW-1MPEDANCE
LOADS. - THE HIGH- IMPEDANCE THIRD STATE AND INCREASED
HIGH-LOGIC-LEVEL DRIVE PROVIDE THESE FLIP-FLOPS WITH THE
CAPABILITY OF BEING CONNECTED DIRECTLY TO AND DRIVING
THE BUS LINES IN A BUS-ORGANIZED SYSTEM WITHOUT NEED
FOR INTERFACE OR PULL-UP COMPONENTS. .

GATED ENABLE INPUTS ARE PROVIDED FOR CONTROLLING THE
ENTRY OF DATA INTD THE FLIP-FLOPS. WHEN BOTH DATA-
ENABLE INPUTS ARE LOWs DATA AT THE D INPUTS ARE LOADED
INTO THEIR RESPECTIVE FLIP-FLOP ON THE NEXT POSITIVE
TRANSITION OF THE BUFFERED CLOCK INPUT. GATE OUTPUT
CONTROL INPUTS ARE ALSD PROVIDED. WHEN BOTH ARE LOWs THE
NORMAL LOGIC STATES (HIGH OR LOW LEVEL) OF THE FOUR
DUTPUTS ARE AVAILABLE FDR DRIVING THE LDADS OR BUS
LINES. THE QUTPUTS ARE DISABLED INDEPENDENTLY FROM THE
LEVEL OF THE CLOCK BY A HIGH LOGIC LEVEL AT EITHER
OUTPUT CONTROL INPUT. THE OUTPUTS THEN PRESENT A HIGH
IMPEDANCE AND NEITHER LOAD NOR DRIVE THE BUS LINE.

ELEMENT IDENTIFICATION &
VENDOR IDENTEFICATION 874173
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c 3 )
x X
+
4 5
1
AL ! . dhy L]
' |12 o

81 " Py

NOTE !:)< AND RX ARE EXTERNAL

COMPONENTS.

TRUTH TABLE

POS-LOGIC

INPUTS ouTPUT
CLR a1 B1 o @
L X X L H
X |H x L H
X X ot L H
H [S. Ju
H L S

NOTES
1. H= HIGH LEVEL (STEADY STATE)
2. L= LOW LEVEL (STEADY STATE)
3. T «TRANSITION FROM LOW TO HIGH
4. | ~TRANSITION FROM HIGH TO LOW
5. L =ONE HIGH-LEVEL PULSE
6. =ONE LOW-LEVER PULSE
7+ X= IRREVELANT
8. LOW INPUT TO CLEAR RESETS O LOW AND
0 HIGH REGARDLESS OF D-C LEVELS AT A OR B INPUT.

TIMING DIAGRAM

<

MECHANICAL CONFIGURATION (TOP VIEW)

1E i ]15 VEC +$V

z[ ]15
3[: ] 14
4[ ]n
sE :] 12
s[ :] 1
7[ ] 10
GND ’E gs

L

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A DUAL MONOLITHIC MULTIVIBRATOR WITH
A NEGATIVE-TRANSITION-TRIGGERED INPUT AND A POSITIVE-TRANSITION-
TRIGGERED INPUT EITHER OF WHICH CAN BE USED AS AN INHIBIT INPUT.
PULSE TRIGGERING OCCURS AT A PARTICULAR VOLTAGE LEVEL AND 1S
NCT DIRECTLY RELATED TO THE TRANSITION TIME OF THE INPUT PULSE.

. SCHHITT-TRIGGER INPUT CIRCUITRY (TTL HYSTERESIS) FOR B INPUT

ALLOWS JITTER-FREE TRIGGERING FROM INPUTS WITH TRANSITION RAYES
AS SLOW AS | VOLT/SECOND. .

ONCE FIREDs THE OUTPUTS ARE INDEPENDENT OF FURTHER TRANSITIONS
OF THE A AND B INPUTS AND ARE A FUNCTION OF THE TIMING
COMPONENTS. OR THE OUTPUT PULSES CAN BE TERMINATED BY THE
OVERIDING CLEAR,

INPUT PULSES MAY BE OF ANY DURATION RELATIVE TO THE OUTPUT
PULSE. OUTPUT PULSE LENGTH MAY BE VARIED FROM 35 NANOSECONDS
TO 28 SECONDS BY CHOOSING THE APPROPRIATE TIMING COMPONENTS.
WITH R = 2K OHMS AND CX = 0 AN OUTPUT PULSE OF 30 NANOSECONDS
1S TYPICALLY ACHIEVED. OUTPUT PULSE RISE AND FALL TIMES
ARE TTL COMPATIBLE AND INDEPENDENT OF PULSE LENGTH
THE NOMINAL OUTPUT PULSE WIDTH 1S DEFINED BY THE FOLLOWING
EQUATION

T =C X R X LOG _2

X X E

WHERE CX = VALUE OF TIMING CAPACITOR
RX = VALUE OF TIMING RESISTOR

T = VALUE DF OUTPUT PULSE WIDTH

ELEMENT IDENTIFICATION #
VENDUR IDENTIFICATION & 74221
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TRUTH TABLE
POS LOGIC YwA+B

MECHANICAL CONFIGURATION (TOP VIEWY li <
o
1 L} VCC SV o
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GENERAL OPERATIONAL DESCRIPTION

rk

[ Y
) 0 BN STATE
N 1 OFF STATE
TR ] 1 OFF STATE
1o 1 OFF STATE

TIMING DIAGRAM

THIS DEVICE 1S A DUAL PERIPHERAL POSITIVE OR
DRIVER (ASSUMING POSITIVE LOGIC) WITH THE
OUTPUT OF THE LOGIC GATES INTERNALLY CONNECTED
TO THE BASES OF THE N-P-N OUTPUT TRANSISTORS.
THE CIRCUIT OUTPUT ARE OPEN COLLECTOR

QUTPUTS.

ELEMENT IDENTIFICATION #327
VENDOR 1DENTIFICATION # 75453
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CrIARACTERISTIC

SYMBOL

MIN

TYP

UNIT

OUTPUT VOLTAGE
(T =+25°C)
J

11.5

vboC

INPUT REGULATION
(T 2+25°Cs 1_=100MA)
14.5v0C 2 V2 30VDC
16VDC > V2 22vDC
(T =+25°Cs 1_eS00MAY
14,5vDC 2 vV 2 30VDC
16VDC 2 V2 22vDC

IN

13
6.0

11
24

120
60

240
120

HV

LOAD REGULATION
T =e25°C
SLOMA < 1 _ < 1.5A
2S0MA < 1< 750MA

G
LOAD

46
17

240
120

MY

OUTPUT VOLTAGE
14.5VDC > V> 27vDC

SeOMA < 1 < L.DAPSISH

11.4

QUIESCENT CURRENT
(T =+25°C)
J

“MA

QUIESCENT CURRENT CHG
14.5VDC 2 V2 30VDC
Se0MA < ’0 £ 1.SMA

PANS
8

1.0
0.5

HA

OUTPUT NOISE VOLTAGE
(T +25°C)
(10HZ < F < 100HZ)

7s

uv

LONG-TERM STABILITY

48

L\4
1.0K HRS

RIPPLE REJECTION
lo-zﬂﬂk- Fe120HZ

61

0B

INPUT-OUTPUT VOLTAGE
DIFFERENTIAL
1 =1.0As T =+25°C
o "

AvG. TEM. COEF. OF
CUTPUT VOLTAGE

1 _«S,0HA,

o

0C T, <+125°C

nv/°c

>
k<
MECHANICAL CONFIGURATION (BOTTOM VIEW) o
o
T03 TYPE n
~
© <
g ™ 2
1 3 p LIz
INPUT ouTPUT 2 N s
35:8‘9:‘ U
T0220 TYPE %
O
S

[T 2
INPUT I” BUTPUT

2

GND

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A THREE-TERMINAL POSITIVE VOLTAGE
REGULATORS FOR A WIDE VARIETY OF APPLICATIONS INCLUDING
LOCAL+ ON-CARD REGULATION. AVAILABLE IN SEVEN FIXED
OUTPUT VOLTAGE OPTIONS FROM 5.0 TO 24 VOLTSs THESE
REGULATORS EMPLOY INTERNAL CURRENT LIMITING,

THERMAL SHUTDOWNs AND SAFE AREA COMPENSATION-

MAKING THEM ESSENTIALLY BLOW-0OUT PROOF. WITH

ADEQUATE HEATSINKING THEY CAN DELIVER OUTPUT

CURRENTS IN EXCESS OF 1.0 AMPERE.

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # 7812



SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (BOTTOM VIEW)
T03 TYPL
W 1 2
1 GND ouTPUT

CHARACTERISTIC SYMBOL HIN TYP MAX UNIT

QUTPUT VOLTAGE
nl-eas‘cm ° ~11.8 | -12  |-12.8 vDC

INPUT REGULATION REG Hv
(T «+23°C, 1_=100HA)
-14.5vDC 2 V. 2-30vDC 13 120
~16VOC 2 V_  2-22VDC 6.0 1) GENERAL OPERATIONAL DESCRIPTION
(T ++25°Ce 1_+500MA) .
—~14.5VDC 2V, 2-30VDC s 240 THIS DEVICE 1S A THREE-TERMINAL NEGATIVE VOLTAGE
SIVOC 2 Vv 2-22v0C 24 120 REGULATORS FOR A WIDE VARIETY OF APPLICATIONS INCLUDING

LOCALs ON-CARD REGULATIONs AVAILABLE IN NINE FIXED

LOAD REGULATION REG nv OUTPUT VOLTAGE OPTIONS FROM -2.0 TO -24.0 VOLTS, THESE
T «+25°%C REGULATORS EMPLOY INTERNAL CURRENT LIMITINGs
S.0MA < 1 _ < 1.5A 46 240 THERMAL SHUTDOWNs AND SAFE AREA COMPENSATION-
250MA < ID < 750MA 17 120 MAKING THEM ESSENTIALLY BLOW-0UT PROOF. WITH

—_— ADEQUATE HEATSINKING THEY CAN DELIVER OUTPUT

OUTPUT VOLTAGE voc CURRENTS IN EXCESS OF 1.0 AMPERE.
—14.5VDC > Vv 2=27VDC —11.4 —12.6
Se0MA < 1 <1.0AWPLISH .

QUIESCENT CURRENT T . HA
(TJ--::'C) 4.4 8.0

QUIESCENT CURRENT CHG A0 HA
14,5vDC 2 V 2 30vDC e 1.0
SeOMA < 1 < 1.5MA 0.5

ELEMENT IDENTIFICATION #354G

OUTPUT NOISE VOLTAGE v uv VENDOR 1DENTIFICATION #7912
(T «+25°C)
(10HZ < F < 100HZ) 78

LONG-TERM STABILITY Av s Ar 48 2%
o 1.0K HRS

RIPPLE REJECTION RR o8
IO-RIHA- Fe120HZ [1}

INPUT-OUTPUT VOLTAGE v -v voc

DIFFERENTIAL 2.0
1 _=1.8As T =e25°C
o 3

AVG. TEM, COEF. OF ey, v/

OUTPUT VOLTAGE “1.8
1 _eS.0MA.
[}

1CcaT, av128%c

nv

95387500 A

seer 77

ey

OWG NO

C

KEY 70 LOGIC
SYMBOLS



REV

SYMBOL /APPL ICATION/PINS MECHANICAL CONFIGURATION (TOP VIEWY
' F
(—_L 1[‘ ] 14 VEC +5V
2|s ]
x/¥7] 2 13 —t
~ 8020 L :I

:L‘ ] 12
4L ]n
s[ j 10

(.luic N(C g 5[ —.l
va : x|/zv : N 7‘_ ] 8
5820 8820
,AA] AETY
_10 |6

”JA] GP6
4 le

78

Clss3g7soolF

SHEET

[}
CODE_IDENT

P
e
| T T

T

KEY TO LOGIC

TRUTH TABLE
GENERAL OPERATIONAL DESCRIPTION

POS-LOGIC
M {NBUTS m THESE DEVICES ARE DIGITAL LINE RECEIVERS WITH TWO
COMPLETELY INDEPENDENT UNITS FABRICATED ON A SINGLE
l‘D ‘l: IJl g | SILICON CHIP., THEY HAVE A DIFFERENTIAL INPUT DESIGNED TO
REJECT LARGE COMMON MODE S1GNALS WHILE RESPONDING TO
1 0 0 1 SMALL DIFFERENTIAL SIGNALS. THE OUTPUT 1S DIRECTLY
1 0 1 0 COMPATIBLE WITH RTL, DTLe OR TTL INTEGRATED CIRCUITS.
1 1 0 1 THE RESPONSE TIME CAN BE CONTROLLED WITH AN
1 1 1 1 EXTERNAL CAPACITOR TO ELIMINATE NOISE SPIKES, AND
0 X X 1 THE OUTPUT STATE 1S DETERMINED FOR OPEN INPUTS.

TERMINATION RES1STORS FOR THE TWISTED PAIR LINE

ARE ALSO INCLUDED IN THE CIRCUIT. )

X = IRRELEVENT THE TERMINATION INPUT (PINS 2 OR 12) MAY BE
CONNECTED DIRECTLY TO THE INVERTING INPUTS

(PINS 1 OR 13) OR MAY BE CONNECTED VIA A CAPACITOR
FOR DC ISOLATION. A CAPACITOR MAY BE CONNECTED
FROM THE RESPONSE TIHE INPUT (PINS 5 OR 9) TO GROUND
TO CONTROL THE RESPONSE TIME OF THE DEVICE.

TIMING D1AGRAM ELEMENT IDENTIFICATION #810

VENDOR IDENTIFICATION #8820
2.5V

DIFF I l
INPUT -2.5v
——— 2.5V
STROBE ]
INPUT _] l_ .oV

OUTPUT l
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— AN [ DS

s
FBuTogieE
TNPUT PINS OUTPUT FINS

1 2 3 A A?D Nﬁ?b
1o | 11 | 12§13 H ]
[ 0 ] 0 ] t
[] 0 [ 1 0 v
0 0 1 0 0 1
0 o 1 1 [ 1
0 1 0 0 0 1
[ 1 0 1 0 1
[ 1 1 0 0 1
0 1 1 ! 0 1
1 0 0 0 [] 1
! 0 0 1 ] 1
1 0 1 ] 0 1
1 0 1 1 [ 1
1 1 0 0 [ 1
1 1 0 1 o 1
1 1 1 0 0 !
1 1 1 i 1 0

TIMING DIAGRAM

ineuT _J—'

NAND
OuTPUT

AND
OUTPUT

g <
MECHANICAL CONFIGURATION (TOP VIEW) o
l[ ’ 14 vCC SV g
[] 1 z—-‘
:E 12 z -
4[: 11 g V) ;
s[: 10 Lk I
&[] L] (@]
6ND 7[ s N
Z
13
8
2
Q
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o
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n
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O
9]
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GENERAL OPERATIONAL DESCRIPTION

THIS 1S A DUAL DIFFERENTIAL LINE DRIVER THAT ALSO
PERFORMS THE DUAL FOUR-INPUT NAND OR DUAL FOUR-
INPUT AND FUNCTION. THE DIFFERENTIAL OUTPUTS ARE
BALANCED AND ARE DESIGNED TO DRIVE LONG LENGTHS Of COAX!AL
CABLE. STRIP LINEs OR TWISTED PAIR TRANSMISSION LINES
WITH CHARACTERISTIC IMPEDANCES OF S0 OHMS TO
500 OHMS.

ELEMENT IDENTIFICATION #9089
VENDOR IDENTIFICATION #8830

[
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1ifidhio]e
opYR
A IN |2
8 IN [Ll_
N 15 __
[P (e

TRUTH TABLE
POS-LOGIC

TIMING DIAGRAM

A OUT
8 out

k<
MECHANICAL CONFIGURATION (TOP VIEW)
o
xd ] 14 VCC ¢SV o
[Tp] N
2[ ] 13 ~
©
s[ :]\z . 4 I
i ] wl .-
5[] [ 1 g dd B
g P v
oV 7[ [ _
) g

GENLRAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S5 A DUAL DIFFERENTIAL LINE DRIVER

THE RELATIONSHIP BLTWEEN THE TWO INPUTS AND TWO OUTPUTS
OF EACH ELEMENT SHALL BE SUCH THAT WITH BOTH INPUTS IN A
HIGH STATE. OUTPUT A IS A HIGHER POTENTIAL THAN DUTPUT B.

WITH EITHER OR BOTH INPUTS IN A LOW STATE. OUTPUT B 1S AT
A HIGHER POTENTIAL THAN QUTPUT A.

THIS DEVICE IS DESIGNED FOR USE IN CONJUNCTION W1TH

THE FCS DEVICE.

ELEMENT JDENTIFICATION #
VENDOR 1DENTIFICATION & DRVR
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SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEWY ‘
N/C xE 14 VCC +SV o
o
in o
LN | S L& . A QuT n
8N ] E . we 2] 13 NC i mm
i 12— 3 12
ST { o pos =
o 4[ 11 Ig w} S
' o
-1ev s[ 10 a ¥
, o] ' v
oV 7[ s -12v _
-1
I3
i
[}
—
[0}
o
-
n
[
O
us]
bl
L >
(2]
2.
s
TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION
POS-LOGIC
THIS DEVICE IS A DUAL DIFFERENTIAL LINE RECIEVER
EACH ELEMENT SHALL HAVE THO INPUTS AND THD OUTPUTS SO
RELATEDs THAT IF INPUT A IS POSITIVE. WITH RESPECT TO
) INPUT B¢ OUTPUT A 1S HIGH AND OUTPUT B IS LOW.
WITH INPUT B POSITIVE WITH RESPECT TO INPUT A. OUTPUT
A 1S LOW AND OUTPUT B IS HIGH.
THIS DEVICE IS DESIGNED FOR USE IN CONJUNCTION WITH
THE FC6 DEVICE.
TIMING DIAGRAM ELEMENT IDENTIFICATION #

VENDOR IDENTIFICATION &£ RCVR
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A .
s SN [3
c —iN r
[ J— N

gV
8
X7Y
OPLT
- L1z,
o R
-7
e g
= -ev
TRUTH TABLE
POS LOGIC
ABCOlEF
1 x x x{Ln
X 1 X X|LH
X x 1t x{LH
X x x 1fL H
000 OfH L

HIGH LOGIC LEVEL

LOW LOGIC LEVEL

DON’T CARE

0.5 VOLTS BELOW OTHER OUTPUT
0.5 VOLTS ABOVE OTHER OUTPUT

. .

I r X e~
.

TIMING DIAGRAM

>
MECHANICAL CONFIGURATION (TOP VIEW) I' <
vce -6V ld-\/—j L] COD
wn
z[ ] 10 ~
:E J 1 ?’ .
4 12 2 NS
s[: ] 13 %U’) ?
sE ] 14 (® ]
7[ ] 15 N
vee -8V a[ 16 GND §
S
THIS DEVICE 1S A FLAT PACK MOUNTED PACKAGE
(@]
D
o
-
0p]
o J
— O
m
>
L) >
Y N

GLNERAL OPLRATIONAL DESCRIPTION

THIS DEVICE 1S A DIFFERENTIAL PARTY LINE
TRANSMITTER., AT THE OUTPUT PINS THERE 1S
A 0.5 VOLT DIFFERENTIAL BETWEEN THE TWO OUTPUTS.

ELEMENT 1DENTIFICATION #
VENDOR [DENTIFICATION #DPLT
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IN 1t
IN 2

A

x/Y
DPLR _

EF

N .
Y N
= -6V
TRUTH TABLE
POS LOGIC
ALL
IN 1 OUTPUTS

0
1

- o xr.

. » 0.5 VOLTS BELOW OTHER mmﬂ
* 0.5 VOLTS ABOVE OTHER INPUT
= LOW LOGIC LEVEL

= HIGH LOGIC LEVEL

TIMING DIAGRAM

k <
MECHANICAL CONFIGURATION (TOP VIEW) d
-vCC -§V xl: ~ ] ] g
N fd
a[ ] 10 ~
a2 3 1 ©
113 . [ :I e M| 2
L 1a [ 1 Ig wnl .
15 _ s[] N s @1 %
[ ] 1 (© ]
7[ ] 15 N
weow 0 [ e ;
10
THIS DEVICE 1S A FLAT PACK MOUNTED PACKAGE
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J
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o
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a_
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE IS A DIFFERENTIAL PARTY LINE
RECF.IVER. A 0.5 VOLT DIFFERENTIAL SWING ON THE
INPUTS WILL CAUSE A TTL LEVEL SWING ON ALL FOUR
OUTPUTS. AS SHOWN IN THE TRUTH TABLE.

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # DPLR -

»

1
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TRUTH TABLE
POS LOGIC

TIMING DIAGRAM

v
ouT

MECHANICAL CONFIGUCATION (TOP VIEW)

' 1
2[] 1
*VCC/ oV :[ ] 12 GND/-V
4[: ] 11
s i
s 1
(] 1

GENERAL OPERATIONAL DESCRIPTION

THIS CIRCUIT 1S A VOLTAGE COMPARITOR.
THE OUTPUT IS OPEN COLLECTOR AND TTL OR CMOS
CONPATIBLE, THE INPUT VOLTAGE SENSING
LEVELS ON BOTH POSITIVE AND NEGATIVE
EXCURSIONS CAN BE SET BY EXTERNAL
COMPONENTS, THE MAXIMUM INPUT OFFSET VOLTAGE
1S 9.0 MVDC.

ELEMENT IDENTIFICATION %341
VENDOR IDENTIFICATION #LM3d$
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f.
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—a2
e BT
g, FAR —an |
PARITY INHIOIT  _38 |
7
ggum&_ e "u‘l
SR TE
MASTER RESET 2]
UART
‘l 1602 [-
=§ £1vER Eu;u*r —20 RCVR |12
.
% vci ReG. ’_“z -
§'§ RECE!VED
SET —1a -
RECEIVER
e RECGTAVER BRpR!ne
2 -
-
-
|18 DATA RECEIVED
{15 __  OVERRUN ERROR
| 18 FRAMING ERROR
| 13 PARITY ERROR
—28 XMTR
—22_
24
TRANSHMITTER
REG1STER
DATA xéru'r 2
- |
~ )
a2
TaansniTIcR -3 | 25 TRANSHITTER REG. OUTPUT
o kas:n?cﬁ' LOAD 23N | 22 TRANSMITTER HOLDING REG. EMPTY
REG. CLOCK —40 | | 24 TRANSHITTER REGISTER EMPTY
v La
-12v -
TRUTH TABLE
SEE DESCRIPTION
RECEIVER
TIMING DIAGRAR
RESET [_I
START

-
DATA | DATA I I
INPUT "
\ sToP

ATA l ‘
DRY

AND ERROR FLAGS
HOLDING / 5 ><
DATA OUT
ATA
ESET Lr U

TRANSMITTER
TIMING DIAGRAN

RESET _,_]

DATA
INPUT

X X
e U U
e gy

172 EXT’L CLK
A start __ sTOP

oureur ]

172 EXTL CLK § |-

eneTY

sl: ju
i[ :]:s
7[ ]:c
a[ :]:: R

>
HECHANICAL CONFIGURATION (TOP VIEW) i <
o
s v IE j “0 o
RERY :E ]:l u'\') 1
GND :[: :|u Q?’ °
4[ ]:7 wi .-
E o) §
(9

ZODE 1DENT

:[ j:z
w[: ]:x
u[ ]:u
1:[ 'Jzu
n[ ]zc

14[] %zr g
uE jzs Sm
17[: ]u o4l
uE 'Jz: '_8
n[ ]zz E—JE
¥ )

2n[ :]z:

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A UNIVERSAL ASYNCHRONOUS RECEIVER/TRANSHITTER
IN A SINGLE CHIP USED AS A PROGRAMMABLE MOS/LSI

DEVICE FOR INTERFACING AN ASYNCHRONOUS SERIAL DATA
CHANNEL OF A PERIPHERAL OR TERMINAL WITH PARALLEL

DATA OF A COMPUTER OR TERMINAL. THE TRANSMITTER
SECTION CONVERTS PARALLEL DATA INTO A SERIAL WORD
WHICH CONTAINS THE DATA ALONG WITH START: PARITYs AND
STOP BITS. THE RECEIVER SECTION CONVERTS A SERIAL

WORD WITH START. DATA, PARITY. AND STOP BITS, INTO
PARALLEL DATAs AND IT VERIFIES PROPER CODE TRANSMISSION
8Y CHECKING PARITY AND RECEIPT OF A VALID STOP B1T.
BOTH THE RECEIVER AND THE TRANSMITTER ARE DOUBLE
BUFFERED .

THE ARRAY 18 COMPATIBLE WITH BIPOLAR LOGIC. THE ARRAY
MAY BE PROGRAMMED AS FOLLOWS-- THE WORD LENGTH

CAN BE EITHER 5, €» 7o OR 8 BI1TSs PARITY GENERATION
AND CHECKING MAY BE INHIBITED, THE PARITY MAY BE

EVEN OR ODD® AND THE NUMBER OF STOP BITS MAY BE EITHER
ONE OR TWHO. WITH ONE AND ONE-HALF WHEN TRANSMITTING A

5 81T CODE,

ELEMENT IDENTIFICATION &
VENDOR IDENTIFICATION #TR1602A

‘I
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TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION

POS LOGIC
THIS DEVICE 1S A DUAL HYBRID TRANSMITTER DESIGNED

INPUTS | OUTPUT FOR USE ON THE NCR HMOS5 TRUNK. THE SUPPLY VOLTAGE
X ¥ z (PINS 2 & 8) IS PROVIDED 8Y THE TRUNK. INPUTS

0 o O TO THE TRANSMITTER ARE TTL COMPATIBLEs WHILE

0t ' THE OUTPUT 1S COMPATIBLE WITH MOS TRUNK LOGIC
10 1 LEVELS.

1t 0

TINING DIAGRAM ELEMENT IDENTIFICATION #

VENDOR IDENTIFICATION %6-6D200
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LN PRI
AN

FF,

iyﬂm

TRUTH TABLE

POS LOGIC
INPUT | QUTPUT
X Y
1 0
0 1

TIMING DIAGRAM

oy
13

MECHANICAL CONFIGURATION (TOP VIEW)

L 24

WG N0

Clgs3s7soo] A

SHEET

0 000 © O 0 0 0000 O
- ——— @ N0 aUn =

© m—o

{CODE 1DENT

KEY 7O LOGIC
SYMBOLS

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A DUAL HYBRID RECEIVER DESIGNED
FOR USE ON THE NCR MOS TRUNK. THE SUPPLY VOLTAGE
1S SPLIT. WITH PINS 4 & 11 BEING SUPPLIED

FROM THE TRUNK AND THE REMAINDER FROM THE
PERIPHERAL. INPUTS TO THE RECEIVER ARE COMPATIBLE
WITH THE MOS TRUNK, WHILE ITS OUTPUTS ARE TTL
COMPATIBLE AND CAPABI.E OF DRIVING 10 LOADS.

ELEMENT IDENTIFICATION &
VEMDOR IDENTIFICATION #6-60210
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128 l
5

ADDRESS

OUTPUT
DISABLE

READ/WRITE

DATA 170

TRUTH TASLE
POS LOGIC

TIMING DIAGRAM
READ CYCLE

ADDRESS ::>< X :
HIP M| |
EN_Asu: @& TE)

oureut ___| . [_—‘
DISABLE

DATA I7/0 ~— T T T T T T :>< DATA OUT :v:Auo

TIMING DIAGRAM
WRITE CYCLE
1
y 1
ADDRESS x x

1
A —— —
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1
ale 1
| DATA' IN STABLE
ARl e Siuas e
—— e - — —-——
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MECHANICAL CONFIGURATION .(TOP VIEW)

"]

IE ] 18 - VCC +5V
z[ ]n
:E ]1:
4[ ]15
s[: ] 14
s[ ]u
7[ ]12
GND a[ ]11
s[ 10

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A 256 WORD BY 4 BIT STATIC
RANDOM ACCESS MEMORY. THE DATA 1S READ
OUT NONDESTRUCTIVELY AND HAS THE SAME
LOGIC SENSE AS THE [NPUT DATA. THE MEMORY
1S FABRICATED WITH N-CHANNEL SILICON GATE
TECHNOLDGY AND HAS TTL COMPATIBLE INPUTS
AND OUTPUTS. THE OUTPUTS ARE THREE-STATE
TO ALLOW OR-TIE CAPABILITY.

ELEMENT IDENTIFICATION #7898
VENDOR IDENTIFICATION #2111
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TRUTH TABLE

POS LOGIC
INPUT | OUTPUT
A B Y

[ S H

Lt H (9

H L L

H H H

H e HIGH LEVEL
L = LOW LEVEL

TIMING O1AGRAM
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S COMPRISED OF FOUR INDEPENDENT
2- INPUT EXCLUSIVE-NOR GATE WITH OPEN-COLLECTOR
OUTPUTS, THE OPEN-COLLECTOR OUTPUTS PERMIT TYING

" DUTPUTS TOGETHER FOR MULTIPLE-BIT COMPARISONS

ELEMENT IDENTIFICATION &
VENDODR IDENTIFICATION #74LS266
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BGENERAL OPERATION DESCRIPTION

THIS DEVICE 18 A QUAD 2-LINE TO 1-LINE MULTIPLEXER
WITH THREE-STATE DUTPUTS THAT CAN

INTERFACE DIRECTLY WITH AND DRIVE DATA LINES OF BUS-
ORGANIZED SYSTEMS. WITH ALL BUT ONE OF THE COMMON
OUTPUTS DISABLED (AT A HIGH-IMPEDANCE STATE) THE

LOW IMPEDANCE OF THE SINGLE ENABLED QUTPUT WILL DRIVE
THE BUS LINE TO A HIGH DR LDW LOGIC LEVEL. TO
MINIMIZE THLC POSSIBILITY THAT TWO DUTAPUTS WILL ATTEMPT
TO TAKE A COMMON BUS TO OPPOSITE LOGIC LEVELs THE
CUTPUT-ENABLE CIRCUITRY I3 DESIGNED SUCH THAT THE
OUTPUT DISABLE TIME ARE SHORTER THAN THE OUTPUT
ENABLE TIMES,.

ELEMENT 1DENTIFICATION &
VENDOR IDENTIFICATION #74L9257
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TRUTH TABLE

TINING DIAGRAM
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GENERAL OPERATIONAL DESCRIPTION

THE MC1741S/MC17418C IS A HIGH SLEWN-RATE
INTERNALLY -COMPENSATED OPERAT {ONAL
AMPLIFIER AND 1S FUNCTIONALLY EQUIVALENT,
PIN COMPATIBLE. AND POSSESSES THE

SAME EASE OF USE AS THE POPULAR

MC1741 CIRCUIT. YET OFFERS 20 TIMES
HIGHER SLEH RATE AND POWER BANOWITH

THIS DEVICE IS IDEALLY SUITED FOR O TO A
CONVERTERS DUE TO 1TS FAST SETTLING

TIME AND HIGH SLEW RATE.

FEATURES OF THE MC17418/MC1741SC ARER
HIBH SLEW RATE-10V/MS GUARANTEED
HINIMUM (FOR UNITY GAIN)
NO FREQUENCY COMPENSATION REOUIRED
SHORT-CIRCUIT PROTECTION
OFFSET VOLTAGE NULL CAPABILITY
HWIDE COMMON-MODE AND DIFFERENTIAL
VOLTAGE RANGES
LOK POWER CONSUMPTION
NO LATCH uP

ELEMENT [DENTIFICATION # 7418
VENDOR 1DENTIFICATION # MC17418
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GENERAL OPERATIONAL DESCRIPTION

QUAD DUAL IN LINE NPN SILCON CORE
DRIVER TRANSISTORS ARE DESIGNED
FOR MEDIUM-CURRENT, HIGH SPEED
SWITCHING AND DRIVER APPLICATIONS.

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # MPO3725A
NETWORK IDENTIFICATION #ON1
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GENERAL DPERATIONAL DESRIPTION

DARLINGTON 20 AMPERE COMPLEMENTARY
SILICON POWER TRANSISTOR 1S DESIGNED

FOR GENERAL PURPOSE AMPLIFIER AND LOW
SPEED SWITCHING APPLICATIONS, THIS DEVICE
HAS HIGH CURRENT GAIN WITH COLLECTOR
EMITTER SUSTAINING VOLTAGE. 1T IS A
MONOLITHIC CONSTRUCTION WITH BUILT

IN BASE-EMITTER SHUNT RESISTORS.

ELEMENT IDENTIFICATION #
VENDOR I1DENTIFICATION # 2NG282 THRU 2NE284 NPN
NETHORK IDENTIFICATION # ON3
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GENERAL OPERATIONAL DESCRIPTION
THIS DEVICE 1S A DUAL-IN-LINE RESISTOR NETWORK
ALL 15 RESISTORS IN THIS DEVICE ARE OF IDENTICAL VALUE WITH

ONE COMMON CONNECTION, THIS VALUES SHALL BE

—
REV

87500 |B

VCC OR GND

)
3
sneer 94

Clss

[CODE 1DENT

KEY TO LOGIC
SYMBOLS

DETERMINED AS PER THE DRAWING EMPLOYING THIS DEVICE.

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # 36C47
NETWORK IDENTIFICATION # RN3
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GENERAL OPERATIONAL DESCRIPTION -

THE MC3503 1S A QUAD OPERATIONAL AHPLIFIER
WITH TRUE DIFFERENTIAL INPUTS AND THIS
QUAD AMPLIFIER CAN OPERATE AT SUPPLY
VOLTAGES AS LOW AS 3.0 VOLTS OR AS HIGH AS
36 VOLTS WITH QUIESCENT CURRENTS AND THE
COMMON MODE INPUT RANGE INCLUDES THE
NEGATIVE SUPPLY, THEREBY ELIMINATING THE
NECESSITY FOR EXTERNAL BIASING COMPONENTS
IN MANY APPLICATIONS. THE OUTPUT VOLTAGE
RANGE ALSO INCLUDES THE NEGATIVE POWER
SUPPLY VOLTAGEs: THE IMPORTANT CHARACTERISTICS
OF THE DEVICE ARES

SHORT CIRCUIT PROTECTED OUTPUTS. CLASS AB
OUTPUT STAGE FOR MINIMAL CROSSOVER
DISTORTIONs TRUE DIFFERENTIAL INPUT STAGE, SINGLE
SUPPLY OPERATIONS 3.0 TO 36 VOLTSs SPLIT SUPPLY
OPERATIONI®1.,S TO 18 VOLTS, LOW INPUT BIAS
CURRENTSS S00 NA MAXe FOUR AMPLIFIERS PER
PACKAGE INTERNALLY COMPENSATED. SIMILAR
PERFORMANCE TO POPULAR MC1741.

ELEMENT IDENTIFICATION »
VENDOR 1DENTIFICATION & MCISOIL/MC3483PL
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GENERAL OPERATIONAL OESCRIPTION

RCA-CD4066A IS A OQUAD BILATERAL

SWITCH INTENDED FOR THE TRANSMISSION

OR MULTIPLEXING OF ANALOG

OR DIGITAL SIGNALS. 1T 18 PIN FOR

PIN COMPATIBLE WITH RCA-CD4016A,

BUT INHIBITS A MUCH LOWER ‘ON’

RESISTANCE. [N ADDITIONs THE “ON”

RESISTANCE 18 RELATIVELY FIXED

OVER THE FULL INPUT-SIGNAL RANGE.

THE CD4066A CONSISTS OF FOUR

INDEPENDENT BILATERAL SWITCHES.

A SINGLE CONTROL SIGNAL 18 REQUIRED

PER SWITCH, BOTH THE ‘P’ AND THE 'N’

DEVICE IN A GIVEN SWITCH ARE BIASED

ON’ OR °OFF’ BY THE CONTROL SIGNAL.

THE WELL OF THE ‘N’ CHANNEL DEVISE

ON EACH SWITCH 18 EITHER TIED TO THE

INPUT WHEN THE SWITCH 1S ON OR VSS

WHEN THE SWITCH 18 fOFF’, THIS

CONF 1GURATION ELIMINATES THE VARIATION OF

THE SWITCH TRANS)ISTOR THRESHOLD

VOLTAGE WITH INPUT SIGNALes AND THUS

KEEPS THE ’ON’ RESISTANCE LOW OVER THE

FULL OPERATING - SIGNAL RANGE. THE

COS/M0S SHITCH PERMITS PEAK INPUT-

SIGNAL VOLTAGE SWINGS EDUAL TO FULL

SUPPLY VOLTAGE. A CONSIDERABLE

ADVANTAGE OVER SINGLE-CHANNEL SWITCHES

SOME SPECIAL FEATURES OF THE CD4066A

ARES WIDE RANGE OF DIGITAL ANALOG SIGNAL
LEVELSY DIGITAL OR ANALOG SIGNAL TO 1SV PEAK
ANALOG SIGNAL »7,5V PEAK, LOW ’ON’ RESISTANCE®
100 OHM TYP. QVER 1SVP-P SIGNAL INPUT RANGE. FOR
VDD-VSS = 15V, MATCHED SWITCH CHARACTERISTICSe
S OHY TYP. DIFFERENCE BETHEEN R o VALUES AT A FIXED
B1AS POINT OVER (SVP-P SIGNAL INPUT RANGE. VDD
-Vv8S s 15Ve HIGH ON/OFF QUTPUT VOLTAGE RATID#GS
DB TYP., @ F__=10XHZ, R ~10KOHM, HIGH DEGREE OF
LINEARITY, EXTREMELY LOW ‘OFF* SWITCH LEAKAGE
RESULTING IN VERY LOW OFFSET CURRENT AND HIGH
EFFECTIVE ’OFF* RESISTANCE. EXTREMELY HIGH CONTROL
INPUT INPEDANCE. LON CROSS TALK BETWEEN

SWITCHES: MATCHED CONTROL-INPUT TO SIGNAL-
OUTPUT CAPACITANCE. TRANSMITS FREQUENCIES

UP TO 10MHZ.

ELEMENT 10ENTIFICATION #
VENDOR IDENTIFICATION # CD4066A
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GENERAL OPERATIONAL DESCRIPTION

THE LM10Se LM20Se LM3IOS ARE POSITIVE
VOLTAGE REGULATORS WITH AN EXTRA GAIN STAGE
FOR IMPROVED REGULATION,
THIS CIRCUITRY REMOVES ANY MINIMUM LOAD
CURRENT REGUIREMENT AND AT THE SAME
TIME REDUCES STAND BY CURRENT DRAIN.
PERMITTING HIGHER VOLTAGE OPERATION. THEY ARE
DIRECTs PLUG IN REPLACEMENTS FOR THE LMICO
IN BOTH LINEAR AND SWITCHING REGULATOR CIRCUITS
WITH QUTPUT VOLTAGES GREATER THAN 4.5V.
IMPORTANT CHARACTERISTICS OF THE CIRCUITS ARES
DUTPUT VOLTAGE ADJUSTABLE FROM 4.5V TD 43Ve OUTPUT
CURRENT IN EXCESS OF 10A POSSIBLE BY ADDING
EXTERNAL TRANSISTORS. LOAD REGULATION BETTER
THAN 0.1%¢ FULL LOAD WITH CURRENT LIMITINGe OC
LINE REGULATION GUARANTEED AT 0,038/V

. RIPPLE REJECTION OF 0.018/V. LIKE THE LM100.
THEY ALSO FEATURE FAST RESPONSE TO BOTH
LDAD AND LINE TRANSIENTS, FREEDOM FROM
DSCILLATIONS WITH VARYING RESISTIVE AND
REACTIVE LOADS AND THE ABILITY TO START RELIABLY
ON ANY LOAD WITH RATING.

ELENENT IDENTIFICATION ®& 332
VENDOR IDENTIFICATION #LM10SHs LM20SH
LM3IOSH
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GENERAL OPERATIONAL DESCRIPTION

THE LM311 1S A VOLTAGE COMPARATOR
THAT HAS INPUT CURRENTS MORE THAN
A HUNDRED TIMES LOWER THAN DEVICES
LIKE THE LM306 OR tM710C. [T
1S ALSO DESIGNED TO OPERATE OVER A
WIDER RANGE OF SUPPLY VOLTAGESY FROM
STANDARD £1SV OP AMP SUPPLIES
DOWN TO THE SINGLE SV SUPPLY USED
FOR IC LOGICs ITS OUTPUT 1S COMPATIBLE
WITH RTLs DTLs AND TTL AS WELL
TRUTH TABLE AS MOS CIRCUITS. FURTHER: IT CAN
DRIVE LAMPS OR RELAYS, SWITCHING
VOLTAGE UP TQ 40V AT CURRENTS
N/A . AS HIGH AS S0MA, THE DEVICE
CHARACTERISTICS AREt OPERATES FROM
SINGLE SV SUPPLY, MAXIMUM INPUT
CURRENTS 250NAS HAXIMUM OFFSET |
CURRENTt SONA3 DIFFERENTIAL INPUT
VOLTAGE RANGES :30Vs PONWER
CONSUMPTIONS 13SMW AT 215Vs BOTH THE
INPUT AND THE OUTPUT OF THE LM3i1 CAN
BE 1SOLATED FROM SYSTEM GROUNDs AND
THE OUTPUT CAN DRIVE LOADS REFERRED
TO GROUND. THE POSITIVE SUPPLY OR
THE NEGATIVE SUPPLY. OFFSET BALANCING
AND STROSE CAPABILITY ARE
N PROVIDED AND OUTPUTS CAN BE WIRE
OR’ED. ALTHOUGH SLOWER THAN THE
LMI06 AND LM710C (200NS RESPONSE
VS 40 N3) THE DEVICE 1S ALSO LESS
TIMING DIAGRAM PRONE TO SPURIOUS OSCILLATIONS.
THE LM311 HAS THE SAME PIN CONF1GURATION
AS THE LMJI0E AND LM?18C.

N/A ELEMENT IDENTIFICATION &
VENDOR IDENTIFICATION # LHM311
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GENERAL OPERATIONAL OLSCRIPTION

THE CAJ084 1S A DIFFERENTIAL-INPUT POWER-
CONTROL SWITCH/AMPLIFIER WITH AUXILIARY
CIRCUIT FEATURES FOR EASE OF PROGRAMMABILITY.
FOR EXAMPLEs AN ERROR OR UNBALANCE SIGNAL
CAN BE AMPLIFIED BY THE CA3084 TO PROVIDE

AN ON-OFF SIGNAL OR PROPORTIONAL-CONTROL
OUTPUT SIGNAL UP TO 100MA., THIS SIGNAL IS
SUFFICIENT TO DIRECTLY DRIVE HIGH-CURRENT

TRUTH TABLE THYRISTORS, RELAYS., DC LOADSs OR POWER TRANSISTORS.
THE CA3004 HAS THE GENERAL CHARACTERISTICS
TGS OF THE RCA CA3080 CPERATIONAL AMPLIFIER
ouTl TPUT ' R TON
OYIENY TR T DIRECTLY COUPLED TO AN INTEGERAL DARLINGTO!

PDRER TRANSISTOR CAPABLE OF SINKING OR

| SouRCE L] 213 DRIVING CURRENTS UP TO 100MAs THE GAIN OF
81NK s s [ 2

THE DIFFERENTIAL INPUT STAGE IS PROPORTIONAL
TO THE AMPLIFIER B1AS CURRENT (1 ABC)
PERMITTING PROGRAMMABLE VARIATION OF
THE INTEGRATED CIRCUIT SENSITIVITY WITH
EITHER DIGITAL AND/DR ANALOG PROGRAMMING
SIGNALS, FOR EXAMPLEs AT AN 1 ABC OF 100 UA
A ONE MILLIVOLT CHANGE AT THE INPUT WILL
. CHANGE THE GUTPUT FROM 0 TO 100MA (TYPICAL).
THE CA3084 1S INTENDED FOR OPERATION UP
TO 24 VOLTS IS A PRIMARY DESIGN REQUIREMENT.
THE CA3084A AND CAJ054B ARE LIKE THE
CA3D84 BUT ARE INTENDED FOR OPERATION UP
TO 36 AND 44 VOLTS, RESPECTIVELY (SINGLE OR
DUAL SUPPLY)e THE CHARACTERISTICS ARE
TINING DIAGRAM DESIGNED FOR SINGLE OR DUAL POWER SUPPLYS
' PROGRAMHMABLES STROBINGs GATINGs SQUELCHINGs
AGC CAPABILITIESSE CAN DELIVER 3 WATTS (AVG) OR
10 W (PEAK) TO EXTERNAL LOAD (IN SWITCHING
MOOE)¢ HIGH POWERs SINGLE-ENDED CLASS A
AMPLIFIER WILL DELIVER POWER OUTPUT OF
C.6 WATT (1.6 W DEVICE DISSAPATION)S
TOTAL HARMONIC DISTORTION (THD) @
0.8 W IN CLASS A OPERATION- 1.4% TYP.1
HIGH CURRENT-HANDL ING CAPABILITY-
108MA- (AVG) 300MA (PEAK)S SENSITIVITY
CONTROLLED BY VARYING B1AS CURRENTS
QUTPUTS SINK OR DRIVE CAPABILITY.

- CLEMENT IDENTIFICATION &
VENODR IDENTIFICATION 8 CA30S4E
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GENERAL OPERATIONAL DESCRIPTION

THE TTL/MONOSTABLE OM #8§02/0M 8§02

DUAL RETRIGGERABLE, RESETTABLE MONOSTABLE
MULTIVIBRATOR PROVIDES AN DUTPUT PULSE

WHOSE DURATION AND ACCURACY 18 A FUNCTION

OF EXTERNAL TIMING COMPONENTS. THIS DEVICE

HAS EXCELLENT IMMUNITY TO NOISE ON THE vCC AND
GROUND LINES. 1T USES TTL INPUTS AND

DUTPUTS FOR HIGH SPEED AND HIGH FANDUY CAPABILITY
AND 18 COMPATIBLE WITH ALL MEMSERS OF

THE TTL FAMILY.

ELEMENT IDENTIFICATION # 1435
VENDOR IDENTIFICATION & OM 8602
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GENERAL OPERATIONAL DESCRIPTION

THE MC1441S QUAD TIMER/DRIVER 18 CONSTRUCTED
WITH COMPLEMENTART MOS ENHANCEMENT MODE DEVICES.
THE OUTPUT PULSE WIDTH OF EACH DIGITAL TIMER 1S
A FUNCTION OF THE INPUT CLOCK FREQUENCY. ONCE
THE PROPER INPUT SEQUENCE 18 DETECTED THE
OQUTPUT BUFFER 1S SET (TURNED ON}Ys AND 100 CLOCK
PULSES ARE COUNTED, THE OUTPUT BUFFER 1S RESET
(TURNED DFF)r

THE MC1441% WAS DESIGNED SPECIFICALLY FOR
APPLICATION IN HIGH SPEED LINE PRINTERS TO
PROVIDE THE CRITICAL TIMING DF THE HAMMER DRIVERS,
BUT MAY BE USED IN MANY APPLICATIONS REGUIRING
PRECISION WIDTHS,
FEATURES IN THE MC144151
FOUR PRECISION DIGITAL TIME DELAYS
SCHMITT TRIGGER CLOCK CONDITIONING
NPN BIPODLAR OUTPUT DRIVERS
TIMING DISABLE CAPABILITY USING INHIBIT QUTPUT
POSITIVE OR NEGATIVE EDGE STROBING ON THE INPUTS
SYNCHRONOUS POLYNOMINAL COUNTERS USED FOR
DELAY COUNTING .
POHER SUPPLY OPERATING RANGE
=3.0 VDC TO 18 VDC (MCl1441SEFL)
=3.0 VODC TO 1§ VDC (MC1441SFL/FP)
*3.0 VDC TO 6.0 VOC (MC1441SEVL/VL/VPY

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # MC14415VP



i

SYMBOL/APPLICATION/PINS
XY 1
8 + G2p11 CARRY
DATA T
INPUTS s 4+ G2 . BORROW
o £ 5 ] A uo
c 1915 - L
8 L K5 -2— a
A _13 g5 - a°
A
T8 CN
(11)
COUNT uP ] 1
COUNT ON LN
3ot
D
&)t
>
WA 1l Nc¢
CLEAR  _ 14 Im

TRUTH TABLE

POS-LOGIC SEE DESCRIPTION

TIMING DIAGRAM

DECADE COUNTER (TYPICAL CLEARs LOADs AND COUNT SEQUENCE)

1, CLEAR OUTPUTS TO ZERD
2. LOAD (PRESET) TO BCO SEVEN.

3. COUNT UP TO EIGHT» NINEs CARRY, ZERO.
4. COUNT DOWN ONEs ZEROs BORROWs NINEs

CLEAR ._._I—l

ONE AND TRO.
EIGHT AND SEVEN.

LDAD 11

DATA |

COUNT

COUNT

|

OUTPUTS

1
T
I
T
n'
1
LB REen

NOTES

|
|
T
T
|
1
’l
|

COUNT uP

0 9
COUNT DN

CLEAR PRESET

"Ae CLEAR OVERIDES LOADs DATAs AND COUNT INPUTS,
B. HWHEN COUNTING UP COUNT DOWN INPUTS MUST BE HIGM.

KHEN COUNTING DOWN.

COUNT UP INPUTS MUST BE HIGH.

MECHANICAL CONFIGURATION (TOP VIEW)

,D :l 16 VCC *SV
[ jls
:[ ]u
4[: Jll
s[ ]12
s[ ]n
7[: ]lo

GND I[

GENERAL OPERATIONAL DESCRIPTION

THIS IS A SYNCHRONOUS (UP/DOWN) COUNTER
HAVING A COMPLEXITY OF 55 EOGUIVALENT
GATES. THE 854182 AND N74192 ARE BCD
COUNTERS. SYNCHRONOUS OPERATION IS
PROVIDED BY HAVING ALL FLIP-FLOPS
CLOCKED SIMULTANEQUSLY SO THAT THE
OUTPUTS CHANGE COINCIDENTLY WITH EACH
OTHER WHEN SO INSTRUCTED BY STEERING
LOGIC. TH!S MODE OF OPERATION ELIMINATES
THE OUTPUT COUNTING SPIKES WHICH ARE
NORMALLY ASSOCIATED WITH ASYNCHRONOUS
(RIPPLE-CLOCK) COUNTERS,

THE OUTPUTS OF THE MASTER-SLAVE FLIP-
FLOPS ARE TRIGGERED BY A LOW-TO-HIGH-LEVEL
TRANSISTION OF EITHER COUNT (CLOCK) INPUT.

THE DIRECTION OF COUNTING IS DETERMINED
BY WHICH COUNT INPUT IS PULSED WHILE THE
OTHER COUNT INPUT IS HIGH.

THESE COUNTERS ARE FULLY PROGRAMMABLES
THAT 1S, THE OUTPUTS MAYBE PRESENTED TO ANY
STATE BY ENTERING THE DESIRED DATA AT THE DATA
INPUTS WHILE THE LOAD INPUT 1S LOW. THE OUTPUT
WILL CHANGE TO AGREE WITH THE DATA INPUTS
INDEPENDENTLY OF THE COUNT PULSES. THIS FEATURE
ALLOWS THE COUNTER TO BE USED AS MODULO-N
DEVIDERS BY SIMPLY MODIFYING THE COUNT LENGTH
WITH THE PRESET INPUTS,

A CLEAR INPUT HAS BEEN PROVIDED WHICH
FORCES ALL OUTPUTS TO THE LOW LEVEL WHEN A
HIGH LEVEL 1S APPLIED. THE CLEAR FUNCTION
18 INDEPENDENT OF THE COUNT AND LOAD INPUTS.
THE CLEAR. COUNT AND LDAD INPUTS ARE BUFFERED
TO LOWER THE DRIVER REGUIREMENTS TO ONE
NORMALIZED SERIES $4/74 LOAD. THIS 1S IMPORTANT
HHEN THE DUTPUT DF THE DRIVING CIRCUITRY IS
SOMEWHAT LIMITED.

THESE COUNTERS WERE DESIGNED TO BE
CASCADED WITHOUT THE NEED FOR EXTERNAL
CIRCUITRY. BOTH BORROW AND CARRY OUTPUTS ARE
AVAILABLE TO CASCADE BOTH UP-AND DOWN-
COUNTING FUNCTION. THE BORROW OUTPUT PROVIDES
A PULSE EQUAL IN WIDTH TO THE COUNT-DORWN INPUT

WHEN THE COUNTERS UNDERFLOWS. SIMILARY., THE CARRY

OUTPUT PRODUCES A PULSE EQUAL IN WIDTH TD THE
COUNT UP INPUT WHEN AN OVERFLOW CONDITION EXISTS.
THE COUNTERS CAN THEN BE EASILY CASCADED BY
FEEDING THE BORROW AND CARRY QUTPUTS TO THE
COUNT~DDWN AND COUNT-UP INPUTS RESPECTIVELY OF
THE SUCCEEDING COUNTER.

ELEMENT IDENTIFICATION # 523
VENDOR IDENTIFICATION & 74182
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SYMBOL/APPLICATION/PINS

TRUTH_ TABLE
POS LOGIC
INPUT oUTPUT

A B8 Y
8 L L
L H H
H L H
H M L

H = HIGH LEVEL
L = LOW LEVEL

TIMING DIAGRAM

3

MECHANICAL CONFIGURATION (TOP VIEW)
U]
il
z[ :] 13
:[ ] 12
n[ ] 11

14 VCC SV

L
E

OWG NO

SHEET

C€|95387500
103

[ s[ Jm
" ﬂ GE jl
GND IQ__,,J]'

CODE 1DENT

KEY TO LOGIC
SYMBOLS

GENERAL OPERATIONAL DESCRIPTION

THIS QUADRUPLE 2 INPUT EXCLUSIVE-OR

GATEs, WITH OPEN COLLECTOR OUTPUT UTILIZtLS
TTL CIRCUITRY TO PRLFORM THE FUNCTION
Y<AB*AB. WHEN THL INPUT STATES ARE
COMPLEMENTARY, THE OUTPUT GOES TO A
LOGICAL 1.

ELEMENT JDENTIFICATION #
VENDOR IDENTIFICATION # SN74136

4
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SYMBOL/APPLICATION/PINS
[ 4
ONda-XX 8
4
TRUTH TABLE

TIMING DIAGRAM

HMECHANICAL CONFIGURATION (BOTTOM VIEW)

T03 TYPE

3 (CASE)

1. BASE
2. ENMITTER
3. (CASE) COLLECTOR

GENERAL DPERATIDNAL DESCRIPTION

DARLINGTON 20 AMPHERE COMPLEMENTARY
SILICON POWER TRANSISTOR 1S DESIGNED

FOR GENERAL PURPOSE AMPLIFIER AND LOW
SPEED SWITCHING APPLICATIONS. THIS DEVICE
HAS HIGH CURRENT GAIN WITH COLLECTOR
EMITTER SUSTAINING VOLTAGE. 1T IS A
MONGL ITHIC CONSTRUCTION WITH BUILT

IN BASE-EMITTER SHUNT RESISTORS.

ELEMENT IDENTIFICATION #
VENOOR IDENTIFICATION # 2N6285 THRU 2N6287 PNP
NETWORK IDENTIFICATION #GN4

REV

953875001 8B

OWG

SHEET 104

C

[CODE 1DENT
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5YMBOLS
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SYMEOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW)
. GO 1 8 VCC (+8V TO +15V)
[
J TRIGGER 2 7 DISCHARGE
. < ouTPUT 3 § THRESHOLO
B
RESET 4 S CONTROL VOLTAGE
2018 bl
= 62
ES ”"e
I
GENERAL OPERATIONAL DESCRIPTION
TRUTH TABLE
POS LOGIC THIS NE/SE MONOLITHIC TIMING CIRCUIT
IS A HIGHLY STABLE CONTROLLER CAPABLE
OF PROOUCING ACCURATE TIME DELAY: OR
OSCILLATION, ADDITIONAL TERMINALS ARE
PROVIDED FOR TRIGGERING OR RESETTING
IF DESIRED. IN THE TINE DELAY MODE
OF OPERATION, THE TIME 1S PRECISELY
CONTROLLED BY ONE EXTERNAL RESISTOR
TIMING DIAGRAM AND CAPACITOR. T o o683 (R + R.) C
T
C » —
ASTABLE OPERATION X €.683) (R o R
° A B THE CIRCUIT MAY BE

PIN 4 INHIBIT l TRIGGERED AND RESET ON FALLING WAVE FORMS.
AND THE OUTPUT STRUCTURE CAN SOURCE

PIN OR SINK UP TO 200MA OR DRIVE TTL CIRCUITS.

L e Vg e V

[ 4

3
ELEMENT I1DENTIFICATION ¥ 816

MONOSTABLE OPERATION VENDOR 1DENTIFICATION #5SS

g

I I I FA) 1A
PIN 4 } } i | L
RESET : : : LJ : l_.:_IZ

I I i 1 -
ema L L Y

:

{g

EAnae L J L

SYe2bn merhitoen n Eg;g‘,lb iéf% "’,}S“” ’hghia aLs0

THESE EDSES ARE AT THE SAME TIME

RESER LA Dl IREGT GCERR "BIRTE RENEY. & ™

é. THIS DEVICE WILL NOT FUNCTION AS A PULSE SHRINKER.
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SYI3OL/APFL ICAT ION/PINS
c
[] ON2-XX

€
3
1

TRUTH TABLE
N/A

CIRCUIT DIAGRAN
14

E E ;

3 12

H 10

B D

~

MECHANICAL CONFIGURATION (TOP VIEW)

‘ETV—:I 1

z[ :I 13

:[ J 12

N/C 4[ :] 11 N/C
s[ ] 10

:[ ] []

1[ _ ] ]

GENERAL DPERATIONAL DESCRIPTION

THE 1MHQ 3798 OUAD DUAL-IN-LINE
PNP HERMETIC SILICON ANNULAR AMPLIFIER
TRANSISTORS ARE DESIGNED FOR LOW LEVEL
LONW NOISE AMPLIFIER APPLICATIONS. SOME
CHARACTERISTICS ARE: LOW DC CURRENT
GAIN SPECIFIED-10 UA OC TO 18 HA DC. LOH
CAPACITANCEs LON NOISE FIGURE-NFs2,.§
0B (TYP @ 1| <108 UA DC. TRANSISTORS ARE
SINILAR TO gu:nn AND 2N3798

ELEMENT IDENTIFICATION #
VENOOR IDENTIFICATION & MHOJ788
NETWORK IDENTIFICATION # ON2
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SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW) &
/] o
|E ] 16 v o
[ ] i -
:[ j 14 ﬁ s
4[ :] 13 2n "”
5] ] 12 §m H
—2Jc1.40 |15 gl ] O
— .40 ] ] 10
—4{cio 14— z
—5 3.0 13 GND [ $ §
—S Tea.o H2— 2
—Zc2.40
GENERAL OPERATIONAL DESCRIPTION
THESE BIDIRECTIONAL SHIFT REGISTERS ARE DESIGNED TO INCOR-
PORATE VIRTURALLY ALL OF THE FEATURES A SYSTEM DESIGNER
MAY WANT IN A SHIFT REGISTER. THE CIRCUIT CONTAINS 4§
EQUIVALENT GATES AND FEATURES PARALLED INPUTSs PARALLEL
OUTPUTS, RIGHT SHIFT AND LEFT SHIFT SERIAL INPUTS.
OPERATING-MODE-CONTROL INPUTS. AND A DIRECT OVERRIDING B
T TABLE SLEAR LINE.  THE REGISTER HAS FOUR DISTINCT MODES OF i
MODE CONTROL =
EL 80 - 0
["PARALLELC (BROADSIDEYLCUAD H H o _J
SHIFT RIGHT (IN DIRECTION O TOWARD @ 1 T H O
SHIFT LEFT (IN DIRECTION G_ TOWARD Q1 | H T - UZJ
INHIBIT CLOCK (DG NOTHING) L L >
IN THE PARALLEL MODE. DATA 1S LOADED INTO THE ASSOCIATED 0

FLIP-FLOP AND APPEARS AT THE OUTPUTS AFTER THE POSITIVE

TRANSISTION OF THE CLOCK INPUT. DURING LOADINGs SERIAL

DATA FLOW lé INHIBITED. SHIFT RIGHT IS ACCOMPLISHED

SYNCHRONOUSLY WITH THE RISING EDGE OF THE CLOCK PULSE

WHEN S0 1S HIGH AND S1 1S LOW. SERIAL DATA FOR THIS

MODE 18 ENTERED AT THE SHIFT RIGHT DATA INPUT. WHEN

S0 1S LOW AND S1 18 HIGH. DATA SHIFT LEFT SYNCHRONOUSLY

AND NEW DATA 1S ENTERED AT THE SHIFT-LEFT SERIAL INPUT.

CLOCKING OF THE FLIP-FLOPS IS INHIBITED WHEN BOTH MODE

CONTROLS SHOULD BE CHANGED ONLY WHILE CLOCK INPUT

1S HIGH

THESE FOUR BIT SHIFT REGISTERS ARE COMPATIBLE WITH MOST

OTHER TTL AND DTL LOGIC FAMILIES. ALL INPUTS ARE BUFFERED

TO LOWER THE ORIVE REGUIREMENTS TO ONE NORMILIZED .

SERIES 54/74 LOAD. AND INPUT CLAMPING DIODES MINIMIZE SWITCHING

TRANSIENTS TO SIMPLIFY SYSTEM DESIGN. MAXIMUM INPUT CLOCK
TIMING DIAGRAH FREQUENCY 18 TYPICALLY 36 MEGAHERTZ AND POWER DISSIAPATION

1S TYPICALLY 185 MW

]
MODE T 1 !
s — ¢! T
- 3 lr
! 1
CLEAR T T . ELEMENT IDENTIFICATION # §28
. 1 X | VENDOR IDENTIFICATION # 74184
— 1
)
SERIAL R N L | m
ATA ] T [} T T
INFUTS Lo ) !
S A T s T o T L
L X 1 T | |
T L ! !
PARALLEL [] + 1 | T i
INPUTS ] | | | T X
c , U Lt | )
[ JE S — [ : X
- [
uA-_4_|—_-‘_J——-| 1| J| : L_
-4 [ |
LIS B L it .
outPUTS | T
c-
--d ’ [ .
oL NN S oy N oy IO |
[

1

T
— r_ SHIFT RIGHT. { ll, SHIFT LEFT. ; INHIBIT |
CLEAR LOAD 1 CLEAR
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SYMBOL/APPLICATION/PINS

AMNE-AX

TRUTH TABLE

CIRCUIT DIAGRAN
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MECHANICAL CONF IGURATION (TOP VIEW)

et
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s[ ] 12
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KEY T0 LOGIC
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 13 AN IN-LINE RESISTOR NETHORK.
1T CONSISTS OF 13 RESISTORS OF VARIOUS VALUES.
THESE VALUES SHALL BE DETERMINED AS PER THE
ORAMING EMPLOYING THIS DEVICE.

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # RS07187%
NETHORK IDENTIFICATION # RN4
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RNS -~ XX

TINING DIAGRAM

CIRCUIT DIAGRAN
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIDNAL DESCRIPTION
THIS DEVICE IS A SINGLE-IN-LINE RESISTOR NETHORK .

1T CONSISTS OF 13 RESISTORS OF VARIOUS VALUES.
THESE VALUES SHALL BE DETERMINED AS PER DRAWINGS

EMPLOYING THIS DEVICE.

ELEMENT IDENTIFICATION &

VENOOR IDENTIFICATION # HA120875
NETWORK IDENTIFICATION # RNS

REV
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SYMBOL/APPLICATION/PINS

AN -XX

TRUTH TABLE

N/A

CIRCUIT DIAGRAM

|
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

Sa—
REV

OWG NO

sneer 110

C|l9s387500]| B

[CODE 1DENT

KEY T0 LOGIC
SYMBOLS
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THIS DEVICE 13 A SINGLE-IN-LINE RESISTOR NETWORK.

1T CONSISTS OF 13 RESISTORS OF DIFFERENT VALUES.
THESE VALUES SHALL BE DETERMINED AS PER DRAWINGS

EMPLOYING THIS DEVICE.

ELEMENT IDENTIFICATION 8

VENDOR IDENTIFICATION # HADS047S
NETWORK IDENTIFICATION # RN €




SYNTOUL/APPLICATIOH/PINS HECHANICAL CONFIGURATION (BOTTCM VIEW)

SN - XX

) G

TRUTH TABLE - GENERAL OPERATIONAL DESCRIPTION
THIS DEVICE IS A SINGLE-IN-LINE RESISTOR NETHORK,
17 CONSISTS OF § RESISTORS OF ONE VALUE ANOD 6 RESISTORS
OF ANOTHER VALUE. THESE VALUES SHALL BE DETERMINED
- AS PER DRAWINGS EMPLOYING THIS DEVICE.

ELEMENT IDENTIFICATION
NETWORK IDENTIFICATION # RN1

VENDOR IDENTIFICATION # 750
NETHORK SCHEMATIC
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MECHANICAL CONFIGURATION (BOTTOM VIEW)

SYM30L/APPLICATION/PINS
RN 2-XX
?
TRUTH TASLE GENERAL OPERATIONAL DESCRIFTION
THIS DEVICE 1S A SINGLE-IN-LINE RESISTOR NETWORK,
1T CONSISTS OF 8 RESISTORS OF THE SAME VALUES, THESE
VALUES SHALL BE DETERMINED AS PER DRAWINGS
EMPLOYING THIS DEVICE.
ELEMENT IDENTIFICATION
VENOOR IDENTIFICATION # 7S0-81-R. (VALUE)
NETWORK SCHEMATIC NETWORK IDENTIFICATION # RN 2

REV

OWG NO
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SYM3IOL/APPLICATION/PINS

CHARACTERISTIC

SYMBOL

OUTPUT VOLTAGE
(T «+28°C)
J

~4e8

-8.0 ~8.2 voC

INPUT REGULATION

(T «+25%C, 1_s100MA)
BVOC 2 V. 2 -2§VDC
<0.0VDC 2 V 2 -12VOC
(T ++25°C, 1 _sSOEMAY

2 -28vOC
N & T12voc

nv

7.8 L1
2.0 s

3 100
8.0 L1

LOAD REGULATION
T er28%
SeO0MA < 1 < 1.3A
2[ONA < 1 e 750MA

LoAD

nv

11 10
4.0 L1

OUTPUT VOLTAGE
~7.8VDC 2> V_ > -20VDC
Se0HA < lo £ LeOAsP<ISH

4,78

OUTESCENT CURRENT
nJ-ozs'c)

na

OUTESCENT CURRENT CHE
~7.0V0C 2 V 2 -25VOC
5.08A lo £ LeSA

1.3
.5

OUTPUT NOISE VOLTAGE
(1 «025%Cy
C(10MZ 5 F < 100H2)

LONG-TERM STABILITY

o Vo' ar

nv
1.0K HRS

RIPFLE REJECTION
lo-!lﬂln Fel20H2

INPUT-OUTPUT VOLTAGE
DIFFERENT 1AL
1g71e0A v_'--u‘c

-V

v
CINO

vot

AVG. TEM. COCF, OF
OUTAPUT VOLTAGE
ln-!.lMp

9% < 7, ce125%c

T°cv_-
cﬂ

s

MECHANICAL CONFIGURATION (BOTTOM VIEW)

703 TYPE

éND odrrur
R

T0220 TYPE

”l BuTPuT
Z 3 '

INeUT

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 19 A THREE-TERMINAL POSITIVE VOLTAGE
REGULATORS FOR A WIDE VARIETY OF APPLICATIONS INCLUDING
LOCAL. ON-CARD REGULATION. THESE

REGULATORS EMPLOY INTERNAL CURRENT LIMITINGs

THERMAL SHUTDOWNs AND SAFE AREA COMPENSATION-

MAKING THEM ESSENTIALLY BLOW-0UT PROGF. WITH

ADEDUAYE HEATSINKING THEY CAN DELIVER OUTPUT

CURRENTS IN EXCESS OF 1.0 AMPERE,

ELEMENT IDENTIFICATION &
VENDOR 1DENTIFICATION 8 7083

REV

95387500 B

sneer 313
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SYHMBOL APPLICATION/PINS

11 A

3
J%i> » g6~
Y s V[ — J:i Wz
R

J s

JTE ik g 6&”
‘ v ooes V[ i L,

R 936

TRUTH TABLE
PGS LOGIC

TIMING DIAGRAM

ASTABLE OPERATION

PIN 4¢10 INHIBIT

PIN 2-6.% 8-12
CAPACITOR W
EHAREE

PIN S8

ourpur B B Y e 6 EN

MONDSTABLE DPERATION

ARGE
NG ITH RESET SHORT
s?ﬁ%ﬁn RETRIGGER E:' ST{ gé?gé;é:“g Tgl:'\"mé‘::ETT
SG gYCk;S START J CiN5
onN LES
. REMOVAL.
RESET

NOTES

THIS DEVICE HWILL NOT FUNCTION AS A PULSE SHRINKER.

.
é THESE EDGES ARE AT THE SAME TIHE

THERE WILL BE HO TR SGERéNG EVEN AFTER REHDVAL OF THE

RESET. BECAUSE THE INPUTS OCCURED DLSIING RESET

MECHANICAL CONFIGURATION (TO® VIEW)

DISCHARGE 1 ] 14 VEC SV
THRESHOLD 2 ]laommmu
CONTROL VOLTAGE 3 Ju THRESHOLD
RESET 4 ’J 11 CONTROL VOLTAGE
OUTPUT S :ln RESET
TRIGGER § ]l OUTPUT
68D 7 :' 8  TRIGGER

GENERAL DPERATIONAL DESCRIPTION

THIS TIHMING CIRCUIT
IS A HIGHLY STABLE CONTROLLER CAPABLE
OF PRODUCING ACCURATE TIME DELAY. OR
OSCILLATION. ADDITIONAL TERMINALS ARE
PROVIDED FOR TRIGGERING OR RESETTING
IF DESIRED. IN THE TIME DELAY MODE
OF OPERATIONs THE TIME 1S PRECISELY
CONTROLLED BY ONE EXTERNAL RESISTOR
AND CAPACITOR. T = .683 (R + R C
] A 8 X
Cam—V
X (.693) (R *+ R )
A 8 THE CIRCUIT MAY BE
TRIGGERED AND RESET ON FALLING WAVE FORMS.
AND THE OUTPUT STRUCTURE CAN SDURCE
OR SINK UP TO 200MA OR DRIVE TTL CIRCUITS.

ELEMENT IDENTIFICATION # 936
VENDOR IDENTIFICATION # $56
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SYMBOL /APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW)
12V v Y
1[ :l 40
20 20
. ADRS 32760 | 36 ae ZE ]"
31 16384 | 38 - 3 EL}
L= E£SS0R
s$8 s192 | 30 [ ]
a0s6 | 37 ‘[: ] 7
40 s i
s 0 0
3 s[ :] 38
34
7 34
. E i
32 l[ ] EH]
3
L. (] 32
w 1 i
. _T on ] i
« 2 v -Sv 11 30
NET e { i
e 12[] 2
v
—22 101 QLK oKk |18 ”[ :]" ) 1y
15 182 cLk
MEM WRITE ENBL NIS “[: D o
~13 | HoLo HOLD ACK [ 21 15[ :| 26
14 | INTRPT INTRPT ENBL | 16
23 | INP DATA RDY  INP DATA REQ | 17 “E ] =
12 | RESET PRGM CNTR WAIT | 24 n[ ] 24
<6) | DATA 7 DATA 7/MEM READ 6 n[ ] 23
(3] s §/INP CY <S5)
(L} s S/FETCH 4 v s "[ :] 2
13 1%
LR 4 4/0UT CY (2] cc 20 21
12N ] I/HALT Ak |1
L0 2 2/8TACK 110
() ' 1/KRITE OUT [ ()
L10)] [] G/INTRPT ACK [€10)
T )
-5v

GENERAL OPERATIONAL DESCRIPTION

THE 8080A 1S A COMPLETE B8-BIT PARALLEL CENTRAL
PROCESSING UNIT WHICH CONTAINS SIX 8-BIT GENERAL
PURPOSE WORKING RESISTORS: AN 8-BIT ACCUMULATOR.
A 16-BIT STACK POINTER FOR USE WITH AN EXTERNAL
STACK: AND FOUR TESTABLE FLAGS.

SEPARATE 16 LINE ADDRESS AND 8-LINE BI-DIRECTIONAL
DATA BUSSES ARE USED TD INTERFACE TO MEMORY AND
170,

TIHING DIAGRAM

BASIC 8080A INSTRUCTION CYCLE

) T2 T Ts A Ty
gll.x /‘I
Bl /O
e/
ELEMENT IDENTIFICATION # 558
DATA / X T, WRITE FLOATING ~ VENDOR INDETIFICATION # B08CA. S0B0A
4 H N\ FLYATTNG
. W P
READ MOOE
ATA
CLK / \ TABLE
B
WAIT
IRyt
Rea* / oata] \
i m—
NFO.
Tlon | OFTIOUC
NSTR,
O
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SYMBOL/APPLICATION/PINS
XTAL
a XIAC 2
! s12v

d

L.

12 osc
HHZ
T 11
s ontr 05 Fibe 01 ok
o1 24R
2Ls 110, 62 ok
0224 74-R € 02 7TL)
+s 1 ! 5TSTe
[E]
cLK S
RESIN o Joo
S co o 1 RESET PRG CNTR
ROYIN to 4 INP DATA ROY
D CD '
pea—— XTAL 1 ONNECT 10N
RESIN RESET INPUT XTAL 2 FORVERTITNE
RESET RESET OUTPUT TANK USED WITH OVERTONE CRYSTAL
PRG CNTR osc AT PUT
ROYIN READY INPUT 02 (TTLY ::Cét: (:’:Lotl;vﬁ )
3YNC SYNC INPUT v sy t
STATUS STB cc
87876 TACTIVE LOW)Y
01 CLK €080 Voo v
8 & CLOCKS
GND ov
TIMING DIAGRAM
CHRYSTAL
FREQ. 0 1 2 3 4 5 6 7 5 10 1t

] ] |

02 CLK ti2a a3l osls

MECHANICAL CONFIGURATION (TOP VIEW)

1[ :] 18 v oSV
4 pe
:[ ]14
4[ :] 13
s[ :]:z
s[ ]u
IE _‘_||n v e12v
GND 8 ]s 00

GENERAL OPERATIONAL DESCRIPTION

THE 8224 IS A CRYSTAL CONTROLLED CLOCK
GENERATOR/DRIVER FOR THE 8080A CPU. ALSO
INCLUDED ARE CIRCUITS TO PROVIDE POWER-UP
RESETs STATUS STROBE AND SYNCHRONIZATION OF
READY,

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION & 8224
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SYMBOL/APPLICATION/PINS

LS1 SYS CONT/BUS DRVR
STATUS RGTR
— 1IN LOAD STATUS RGTR HEM READ N24
3N MEM WRITE MEM WRITE N26
—2_] HOLD ACK 1/0 READ 25
—34 | INP DATA REQ 1/0 ARITE D27
221\ seL Bus TNTRRT acx h23
—8) ] DATA 7/MEM READ ODATA RGTR 7 [ <8)
L20] §/INP CYC 6 [y
L1 S/FETCH s [
it 4/0UT CY 4|8
L1004 I/HALT ACK 3 [L10)
L2 2/9TACK 2 a2
€173 1/HRITE OUTY 1
£15) 0/INTRPT ACK o |LiS)
7) | gvs Bus 7 SYS BUS RGTR 7
L20] 6 § |20 .
KELAN s LR GLLN
¢5) 4 4
AN 3 3
Ly 2 2
L16)] 1 118
A ] [ o f1d)

TRUTH TABLE

TIMING DIAGRAM
T T

02 / \. J O\ / \ / \ /_\___
LOAD srnrasm—_\_/ w
3080 OATA B0 4 N
INP DATA REQ. /L
e

HOLD ACK /
NTRPT ACKz J70_REA

v WR1TE SuriNG AP

HOLD ACK

MEM WRITE

170 WRITE OR MEH WRITE

8080 BUS DURING WRITE™ — — — ~

SEL BUS

o
HECHANICAL CONFIGURATION (TOP VIEW) o
o
lE j?l vV e5V 2
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f  pr g |2
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4[ ]zs =
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s[ ]z: §
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GENERAL OPERATIONAL DESCRIPTION

THE 8228 1S A SYSTEM CONTROLLER AND BUS
DRIVER WHICH GENERATES CONTROL SIGNALS
REQUIRED TO INTERFACE RAM. ROMs AND 1/0
COMPONENTS TO THE B080A CPU. THE CONTROL
SIGNALS ARE DERIVED FROM THE B080A STATUS’
INFORMATION ON THE DATA BUS WHICH INDICATES
THE TYPE OF ACTIVITY THAT RILL OCCUR DURING
THAT CYCLE.

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # 8228

#
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SYH3OL/APPLICATION/PINS

5V
£

ENBL CHIP

WAHHA#;EI INTERFACE
SEL PORT Cs CONT/PORT A 3

SEL PORT Be CONT/PORT A

£1)
36N XFR D TO PORT As Bs Co OR CONT RGTR

113
—31IN XFR PORT A+ B. OR C RGTR TO D

CPU DATA//CONT RGTR

{27)1 7,/96L MOOE/LOAD PORT € BIT
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T IRSe. e roay 81T
2//3EL. MODEL1/0. PORT [
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PORT A INP RGTR g
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s
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TIMING DJAGRAM

MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THE 8255 13 A GENERAL PURPOSE PROGRAMMABLE 1/0
OEVICE USED WITH THE B8080A CPU. 1T HAS 24 1/D
PINS WHICH MAY BE INDIVIDUALLY PROGRAMMED IN
TWO GROUPS OF TWELVE AND USED IN THREE MAJOR
MODES OF OPERATION,
HODE 0-  EACH GROUP OF TWELVE 1/0 PINS MAY BE
PROGRAMMED IN SETS OF 4 TO BE EITHER
INPUT OR DUTPUT
MODE 1-  EACH GROUP MAY BE PROGRAMMED TO HAVE
8 LINES OF INPUT OR OUTPUT OF THE
REMAINING 4 PINS IN EACH GROUP, THREE
ARE USED FDR HANDSHAKINGe AND INTERRUPT
CONTROL SIGNALS.
HODE 2- A BI-DIRECTIONAL BUS WHICH USES 8
LINES (BORROWING ONE LINE FROM THE OTHER
GROUP)Y FOR HANDSHAKING.
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SYMSOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW)
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TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION

THE 8303 1S 8192 BIT STATIC-MOS MASK
PROGRAMMABLE READ ONLY MEMORY ORGANIZED
AS 1024 WORDS 8Y 8 BITS., THE CIRCUIT
FEATURES TWO CHIP SELECTS,CS1 WHICH 18
NEGATIVE TRUE. AND £52/C32 WHICH CAN BE
PROGRAMMED E1THER NEGATIVE OR POSITIVE
TRUE AT THE MASK LEVEL.

TIMING DIAGRAM
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TRUTH TABLE

GENERAL OPERATIONAL OESCRIPTION

THE 8708 1S A 8192 BIT ERASABLE AND
ELECTRICALLY REPROGRAMMABLE ‘READ ONLY
MEMORY’ ORGANIZED AS 1024 WORDS BY & BITS,
THE CIRCUIT PACKAGE FEATURES A TRANSPARENT
LID WHICH ALLOWS THE USER TO EXPOSE THE
CHIP TO ULTRAVIOLET LIGHT TO ERASE THE BIT
PATTERN. -PROGRAMMING 15 ACCOMPL1SHED BY
USING A SPECIAL PROM PROGRAMMIMG DEVICE.

TIMING DIAGRAM

ELEMENT IDENTIFICATION # 781
VENDOR IDENTIFICATION # 28708
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GENERAL OPERATIONAL DESCRIPTION

THE 8212 IS AN INPUT/OUTPUT PORT CONTAINING

AN 8-BIT LATCH WITH 3 STATE BUFFERS ALONG

WITH CONTROL AND DEVICE SELECTION LOGIC.

ALSO INCLUDED 1S A SERVICE REQUEST (SR) FF

WHICH CAN BE USED FOR THE GENERATION AND

CONTROL OF INTERRUPTS TO A CPU. THE DEVICE

18 MULTIMOOE IN NATURE AS IT CAN BE USED TO
IMPLEMENT LATCHES, GATED BUFFERS OR MULTIPLEXERS.

ELEMENT IDENTIFICATION 8
VENDOR IDENTIFICATION 8 8212
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GENERAL OPERATIONAL DESCRIPTION

THE 8216 1S A 4-BIT BI-DIRECTIONAL
ORIVER/BUFFER
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H » HIGH LEVEL (STEADY STATE)
L = LOW LEVEL (STEADY STATE)

X s IRRELEVANT

T = TRANSITION FROM LOW TO HIGH LEVEL
Q = THE LEVEL OF O BEFDRE THE INDICATED STEADY
STATE INPUT CONDITIONS WERE ESTABLISMED.

TIMING O1AGRAM
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GENERAL OPERATIONAL OESCRIPTION

THIS MONOLITHIC POSITIVE-EDGE-TRIGGERED FLIP-

FLOP UTILIZES TTL CIRCUITRY TO IMPLEMENT D TYPE
FLI1P-FLOP LOGIC.

INFORMATION AT THE D INPUT MEETING THE SETUP TIME
RECUIREMENTS 1S TRANSFERRED TO THE 0 OUTPUTS ON THE
PDSITIVE-GOING EOGE OF THE CLOCK PULSE. CLOCK
TRIGGERING OCCURS AT A PARTICULAR VOLTAGE LEVEL AND IS
NOT DIRECTLY RELATED TO THE TRANSITION TIME OF THE
POSITIVE-GOING PULSE. WHEN THE CLOCK INPUT IS AT EITHER
THE HIGH OR LOW LEVEL. THE D INPUT SIGNAL HAS NO
EFFECT AT THE OUTPUT., THIS DEVICE FEATURES SIX
FLIP-FLOPS WITH A COMMON DIRECT CLEAR. ’

ELEMENT IDENTIFICATION &
VENOOR IDENTIFICATION 874035174
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A 256 WORD BY 8 BIT STATIC
RANDOM ACCESS MEMORY. THE DATA IS READ
OUT NONDESTRUCTIVELY AND HAS THE SAME
LOGIC SENSE AS THE INPUT DATA. THE MEMORY
13 FABRICATED WITH N-CHANNEL SILICON GATE
TECHNOLOGY AND HAS TTL COMPATIBLE INPUTS
AND OUTPUTS., THE QUTPUTS ARE THREE-STATE
TO ALLOW OR-TIE CAPABILITY.
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TRUTH TABLE

TIMING DIAGRAM
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THE 747 19 A PAIR OF HIGH PERFORMANCE MONOLITHIC
OPERATIONAL AHPLIFIERS., THEY ARE INTENDED

FOR A WIDE RANGE DF ANALOG APPLICATIONS. HIGH COMMON
HMODE VOLTAGE RANGE AND ABSENCE OF LATCH-UP

HMAKE THE 247 IDEAL FOR USE AS A VOLTASE

FOLLOWER. THE HIGH GAIN AND KIDE RANGE OF

OPERATING VOLTAGE PROVIDES SUPERIDR PERFORMANCE

IN INTEGRATOR, SUMMING AMPLIFIERs AND GENERAL FEEDBACK
APPLICATIONS. THE 747 IS SHORT CIRCUIT PROTECTED
AND REQUIRES NO EXTERNAL COMPONENTS FOR FREGUENCY
COMPENSATION. THE INTERNAL 6DB/OCTAVE ROLL-OFF
INSURES STABILITY IN CLOSED LOOP APPLICATIONS.

ELEMENT IDENTIFICATION %306
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TRUTH TABLE

THIS IS NOT STRICTLY A FUNCTIONAL

TRUTH TABLES 1.E.. IT DOES NOT SHOW ALL
POSSIBLE HODES OF OPERATION. IT IS USEFUL
FOR DC TESTING.

NPUT TPUT
NPUT ! o 1s X-INDICATES OUTPUT

TAT! Vi
ER STATE UNKNOWN.

2. Ul AND DI OUTPUTS ARE
SEQUENTIALS 1.E. THEY
MUST BE SEQUENCED IN
ORDER SHOWN.
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COMBINATIONALS [.E.s THEY
NEED ONLY 'INPUTS SHOWN
TO OBTAIN QUTPUTS.
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TIMING DIAGRAM
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE CONTAINS THO DIGITAL PHASE
DETECTORS AND A CHARGE PUMP CIRCUIT WHICH
CONVERTS MTTL INPUTS TD A DC VOLTAGE LEVEL
FOR USE IN FREGUENCY DISCRIMINATION AND
PHASE-LOCKED-LOOP APPLICATIONS.

THE TWO PHASE DETECTORS HAVE COMMON INPUTS.
PHASE FREQUENCY DETECTOR 1 IS LOCKED IN
C(INDICATED BY BOTH.OUTPUTS HIGH) WHEN THE
NEGATIVE TRANSITIONS OF THE VARIABLE INPUT (V1) AND
REFERENCE INPUT (R1) ARE EGUAL IN FREGQUENCY AND
PHASE. IF THE VARIABLE INPUT IS LOWER IN
FREQUENCY OR LAGS IN PHASE, THE Ul (UP) OUTPUT
GOES LOW. CONVERSELY THE D1 (DOWN) OUTPUT

GDES LOW WHEN THE VARIABLE INPUT 1S HIGHER

IN FREQUENCY OR LEADS THE REFERENCE INPUT

IN PHASE. IT IS IMPORTANT TO NOTE THAT THE DUTY
CYCLES DF THE VARIABLE INPUT AND THE REFERENCE
INPUT ARE NOT IMPORTANT SINCE NEGATIVE
TRANSITIONS CONTROL SYSTEM OPERATION,

PHASE DETECTOR 2, ON THZ OTHER HAND. 18 LOCKED
IN KHEN VARIABLE INPUT PHASE LAGS THE
REFERENCE PHASE BY 86° CINDICATED BY THE U2

AND D2 OUTPUTS ALTERNATELY GOING LOW WITH
E0UAL PULSE WIDTHS). IF THE VARIABLE INPUT
PHASE LAGS BY MORE THAN 8ffs U2 WILL REMAIN
LOH LONGER THAN D2+ ANDs» CONVERSELY. IF THE
VARIABLE INPUT PHASE LAGS THE REFERENCE PHASE
BY LESS 9(, D2 REMAINS LOW LONGER. IN THIS PHASE
DETECTOR THE VARIABLE INPUT AND THE REFERENCE
HMUST HAVE SO0S DUTY CYCLES.

THE CHARGE PUMP ACCEPTS THE PHASE DETECTOR (Ut
OR U2 APPLIED TO PUs AND D1 OR D2 APPLIED TO PD)
AND CONVERTS THEM TO FIXED AMPLITUDE POSITIVE
AND NEGATIVE PULSES AT THE UF AND DF QUTPUTS
RESPECTIVELY, THESE PULSES ARE APPLIED TO A
LAG-LEAD ACTIVE FILTERs KHICH INCORPORATES
EXTERNAL COMPONENTS, AS HELL AS THE

AMPLIFIER PROVIDED IN THE MC4344/4044

CIRCUIT. THE FILTER PROVIDES A DC VOLTAGE
PROPORTIONATELY TO THE PHASE ERROR.

ELEMENT IDENTIFICATION # 4044
VENDOR IDENTIFICATION £ MC4044P
MC4044L.
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TRUTH TABLE GENERAL OPERATIONAL DESRIPTION

DARLINGTON € AMPERE COMPLEMENTARY

SILICON POHER TRANSISTOR I8 DESIGNED

FOR GENERAL PURPOSE AMPLIFIER AND LOW
SPEED SWITCHING APPLICATIONS. THIS DEVICE
HAS HIGH CURRENT GAIN WITH COLLECTOR
EMITTER SUSTAINING VOLTAGE. 1T IS A
MONOL1THIC CONSTRUCTION WITH BUILT

IN BASE-EMITTER SHUNT RESISTORS.

TINING DIAGRAM

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # 95358400 & 95358401
NETHORK IDENTIFICATION # GN4

£



17

>
SYMBOLS/APPLICATION/PINS i W
MECHANICAL CONFIGURATION (TOP VIEW)
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- GENERAL OPERATIONAL DESCRIPTION
THIS DEVICE 1S A UNIVERSAL SYNCHRONOUS/ASYNCHRONOUS
RECEIVER/TRANSMITTER (USART) DESIGNED FOR DATA
COMMUNICATIONS IN MICROPROCESSOR SYSTEMS. 1T 1S USED
AS A PERIPHERAL DEVICE AND 1S PROGRAMMED BY THE CPU.
IT CAN ACCEPT PARALLEL DATA FROM THE CPU AND CONVERT
TRUTH TABLE IT 70 SERIAL FORMAT FOR TRANSMISSION, SIMULTANEOUSLY
A IT CAN RECEIVE SERIAL DATA AND CONVERT IT TO PARALLEL
FORMAT FOR THE CPU. IN EITHER STATE OF OPERATION THIS
DEVICE WILL DELETE OR INSERT BITS OR CHARACTERS THAT
ARE FUNCTIONALLY UNIQUE TO THE COMMUNICATION TECHNIQUE.
VARIOUS STATUS SIGNALS ARE SENT TO THE CPU AT
PREDETERMINED TIMES OR ON CPU COMMAND.
TIMING DIAGRAM ELEMENT IDENTIFICATION #

" VENDOR IDENTIFICATION # 8251
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GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S AN EIGHT LEVEL PRIORITY INTERRURT CONTROL
UNIT DESIGNED FOR USE WITH MICROPROCESSOR SYSTEMS.

1T CAN ACCEPT EIGHT REQUESTING LEVELSS DETERMINE THE
HIGHEST PRIORITY, COMPARE THIS PRIORITY TO A SOF TWARE
CONTROLLED CURRENT STATUS REGISTER AND 1SSUE AN INTERRUPT
TO THE SYSTEM ALONG WITH VECTOR INFORMATION TO IDENTIFY

THE SERVICE ROUTINE., 1T PROVIDES FOR CASCADING TWO OR MORE
CHIPS TO ALLOW EXPANSION TO MORE THAN EIGHT LEVELS OF
INTERRUPT BY SPECIAL INPUTS AND OPEN COLLECTOR OUTPUTS.

ELEMENT |DENTIFICATION &
VENDOR IDENTIFICATION & 8214
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GENERAL OPERATIDNAL DESCRIPTION

TRUTH TABLE THIS DEVICE 1S A DUAL-IN-LINE RESISTOR NETHWORK,
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GENERAL OPERATIONAL DESCRIFTION

THIS DEVICE IA A DUAL-IN-LINE RESISTOR NETHORK.
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GENERAL OPERATIONAL OESCRIPTION

THIS DEVICE 1S A DUAL-IN-LINE RESISTOR NETHWORK.

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION #44571761
NETWORK IDENTIFICATION #RNS -
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TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 18 A DUAL-IN-LINE RESISTOR NETHORK
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TRUTH TABLE

NIA

CIRCULT DIAGRAM

DGN1 - XX

MECHANICAL CONFI1GURATION (TOP VIEW)
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N/C 3 4 EMITTER

F

GENERAL OPERATIONAL OESCRIPTION

THIS PHOTON-COUPLED ISOLATOR 1S CHARACTERIZED
FOR A LOW V__(SAT) UP TO 0.SMA COLLECTOR

CURRENT WITH A FORWARD LED CURRENT OF 20MA.

THIS OPTICAL COUPLER 1S GENERALLY USED AS AN
1SOLATING SHITCH BETREEN THO ELECTRICAL :
CIRCUITS, WHEN NO CURRENT FLOWS THRU THE LED THE
OUTPUT TRANSISTOR IS DFF. WHEN CURRENT

FLOWS THRU THE LED, PHOTONS ARE GENERATED
SUPPLYING BASE DRIVE TO THE QUTPUT TRANSISTOR-

IN TURN ABLE TO SINK COLLECTOR CURRENT (OR
SOURCE EMITTER CURRENT}
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] ON11-XX

TRUTH TABLE

3

CIRCUIT DIAGRAM

MECHANICAL CONFIGURATION (BOTTOM VIEW)

GENERAL OPERATIONAL DESCRIPTION

DAL NPN SILICON LOW CURRENT
AMPLIF1ER TRANSISTORS FOR DIFFERENTIAL
AMPLIF1ER APPLICATIONS WHERE TEMPERATURE
TRACKING AND SPECIFIED MATCHING OF
BASE TO EMITTER VOLTAGE 18 REGUIRED,

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # MDRBDOD2
NETWORK IDENTIFICATION # ON11
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SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (BOTTOM VIEW)
) AN
oesitNATIoN \

DRN-XX

N -

J N
o O
TRUTH TABLE GENERAL OPERATIONAL OESCRIPTION

THIS DEVICE 1S A LIGHT EMITTING DIOOE
WITH INTERNAL CURRENT LIMITING RESISTOR DESIGNED
TO OPERATE FROM A NOMINAL SV SUPPLY. IT
1S USED AS AN INDICATOR FOR VISUAL DISPLAY.

ELEMENT IDENTIFICATION #
VENDOR IDENTIFICATION # 44670863
CIRCUIT DIAGRAM NETWORK IDENTIFICATION # DRN 1

{4

[CODt 11HNT

Ev

OWG NO

SHEET

Clgs3s7soo0| F

'

SYMBOLS

KEY TO LOGIC




SYMBOL/APPLICATION/PINS

T 23V[X /a7 Y]

. MOC 8030 L—i,:

TRUTH TABLE

N/A

TIMING DIAGRAM

N/A

MECHANICAL CONFI1GURATION (TOP VIEW)

ANDOL 1 6 N/C OR BASE
CATHODE ? §  COLLECTOR
N/C 3 4 EMITTER

"ty

DWC, MO

137

Suter

Clgs387500]| F

TNt

Cont

KEY TO LOGIC
SYMBOLS

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE CONTAINS A GALLIUM
ARSENID LED OPTICALLY COUPLED TO A
SILICON PHOTO TRANSISTOR DESIGNED
FOR APPLICATIONS REQUIRING ELECTRICAL
1SOLATIONs HIGH BREAKDOWN VOLTAGE.

ELEMENT IDENTIFICATION ®
VENDOR IDENTIFICATION #MOCB030

o
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SYMBOL/APPLICATION/PINS MECHANICAL CONFI1GURATION (TOP VIEW)
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TRUTH TABLE GENERAL OPERATIDNAL DESCRIPTION
#03 LOGIC Yo '

a v THIS DEVICE IS A TTL HEX INVERTER.

o |1

1 1

{IMING DIAGRAM ELEMENT IDENTIFICATION #146L8

VENDOR IDENTIFICATION #74L804



SYMBOL/APPLICATION/PINS

Gl
—1H 15
G2 . 14
_"+‘ 1
12
| o
[} "'l 1ohtt 19
T e ¢
& _al, 1he i
A TN 7&7
1
: H
4
3
2
1
[
TRUTH TABLE
POS-LOGIC
INPUT OUTPUT
Gl |62 {D.cB A0 1 2.3 45 67 88 10 11 12 13 14 15
L Ju JeeetluHHHHARHHHAA H H H OHOH
L Jt JLLLH|ALHHHHHHHHH H H H H H
L |t JLLHLIHHLHHHHHHHN H H"H H H
L L JLLHH|HHHLHHHHHHHE H H H H H
L [t fJuHLLU|HHHHBLHHHHEHAHE H H H H H
L L Lt HLH HHHHHLHHHHH H H H H H
L L |[UHHL|{HHHHHHLHHHH H H H H H
t Jt |[UHMHH|{HHHEHHHHLHHHA H H H H H
L L |HLLL|{HHHHHHHHLHH H H H H H
L L HLLH HHHBHHHHHMHLH H H H H H
L L H L HL HHMHHHHHHHAHHL H H H H H
L L H L HMH HHHHHHHHHMHHKH L H H H H
L [t |HHLL{HHHHEHHHHEHHH H L H H H
L L HHLH HHHHHHHHHHH H H L H H
L L H HHL HHHHHHHHHMHH H H H L H
L L HHHBH HHHHHHHHMHHH®Y H H H H L
L H X X X X HHHHHHHHHHH H H H H H
L L X X X X HHHHHHHHHHH H H H H H
H H X X X X HHHHHHHHHHH H H H H H
NOTES 1. H s HIGH
2. L = LOW
3, X = IRRELEVANT
TINING DIAGRAM

MECHANICAL CONFIGURATION (TOP VIEW)
s

|C ju vee oSV
zE jz:

:E ]zz

'
3]
‘0
dn

T

- o~
- a

IE 17

'

m[ 131

n[ 14
GND IZL 13

TIT T CTI It ]d
-

GENERAL OPERATIONAL DESCRIPTION

THIS MONOLITHIC 4-LINE-TO-16-LINE DECOOER UTILIZES
TTL CIRCUITRY TO DECODE FOUR BINARY-CODED INPUTS INTO
ONE OF SIXTEEN MUTUALLY EXCLUSIVE DUTPUTS WREN BOTH THE
STROBE INPUTS Gi AND G2 ARE LOW. THE DEMULTIPLEXING
FUNCTION 1S PERFORMED BY USING THE 4 INPUT LINES TO
ADDRESS THE DUTPUT LINE. PASSING DATA FROM ONE OF THE
STROBE INPUTS WITH THE OTHER STROBE INPUT LOW. WHEN
E1THER STROBE I!CFUT 18 HIGH, ALL QUTPUTS ARE HIGH.

ELEMENT IDENTIFICATION 8167LS
VENDOR !DENTIFICATION #74LS154

[33

OWG NO

139

SHEET

Clos3s7soo0|F

CODE 1otNT

KEY T0O LOGIC
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SYMBOL/APPLICATION/PINS

o8v
A
]
]
vEV
SIIS
S
puL)
TRUTH TABLE
POS LOGIC YeA*®
A B Y
] ] 1 OFF STATE
0 ! 1 OFF STATE
1 0 1 OFf STATE
1 1 9 ON STATE

TIMING DIAGRANM

MECHANICAL CONFIGURATION (TOP VIEW)

1 L} VCC SV
H 7
3 €
4 5

GND

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 13 A DUAL PERIPHERAL POSITIVE NANOD
DRIVER (ASSUMING POSITIVE LOGIC) WITH THE
OUTPUT OF THE LOGIC GATES INTERNALLY CONNECTED
TO THE BASES OF THE N-P-N OUTPUT TRANS!STORS.
THE CIRCUIT OUTPUT ARE DPEN COLLECTGR

OUTPUTS.

ELEMENT IDENTIFICATION #.
VENDOR IDENTIFICATION #75452
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SYHMBOL/APPLICATION/PINS

N i ANTT
R1oLsy KN
N N
N1 T
R1OLEN 1 LS
on 13N
i

e

H_TABLE
LOGIC YeAtB

A

Y

o
0
1
1

TIMING DIAGRAM

RV

MECHANTCAL CONFIGURATION (TOP VIEW)

1[ 14 VCC oSV
g
(]

~
WG NO
141

SHEET

Clgssszsoo0|F

gl
5]
GND 7[:

J

]

1
«[ ]Il

|

J

I

[CODE 1LINT

KEY 7O LOGIC
SYMBOLS

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A DUADRUPLE 2 INPUT TTL
POSITIVE OR GATE.

ELEMENT IDENTIFICATION N218LS
VENDOR IDENTIFICATION #74L832

)
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MECHANICAL CONFIGURATION (TUP VIEW)
SYMBOL /APPLICATION/PINS

s _1O0Ngx nAx—ovj |E :I 16 VCC +SV
' o SBE
7 7 . . 2[ ] s
6 6 shis_ o [ ]
s s aNE_ C 0 :l .
4 4 2 7_ 8
) 3 [ 'Y . s[ ] 12
2 2
1 1 i ‘E j "
J IC E 10
GND [] e
TRUTH TABLE GENERAL OPERATIONAL DISCRIPTION
WFOTS SHTFTTS THIS DEVICE 1S A PRIORITY ENCODER. 1T DECODES
ITS INPUT LINES TO ENSURE THAT ONLY THE HIGHEST
12 1 4 s & 2 88 0 C 8 A ORDER DATA LINE 1S ENCODED. THE IMPLIED ZERD
oM omomomomonnon " onon o CONDITION 18 ENCODED WHEN ALL NINE DATA LINES
x x x x x x x x L ComomoL ARE AT A HIGH LOGIC LEVEL. THE NINE DATA LINES
X x x x x x x L m Cowomom ARE ENCODED TO FOUR-LINE (8-4-2-1) BCD.
x x X X X X L H L} L] L L L
x x X x x L H H H L] L L L}
x x x X 9 L} " H H L] L L] L
x X X L L} L} H " L] L} L L] L
x X L H H L] H L} L] H H 8 -
X L L] L] L “ L] L} L} M L] L L]
L H L} L} H L] L. " H L] L] H L
ELEMENT 1DENTIFICATION #
VENDOR 1DENTIFICATION #74147
H e MIGH LOGIC LEVEL
L » LDW LOGIC LEVEL

IRRCLEVENT

TIMING DIAGRAM

N/A

F

DWG NO

142

SHEET

Clgs3s7zsoo

[CODE 1DENT

KEY TO LOGIC
SYMBOLS




SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (BOTTOM VIEW)
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< RCN1-XX - RCN1-XX

T
TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A SINGLE-IN-LINE RES1STOR
CAPACITOR NETWORK. 17 CONSISTS OF

€& RESISTORS OF ONE VALUE AND

§ CAPACITORS OF ONE VALUE. THESE
VALUES SHALL BE DETERMINED AS PER
DRAWING EMPLOYING THIS DEVICE.

ELEMENT IDENTIFICATION #
VENDOR 1DENTIFICATION #8750
N NTIF
NETHORK SCHEMATIC ETWORK IDENTIFICATION BRCN1

T

[133

143

’,

OWG ~NO
Clg9s3s7son]| F

SMEET

[COOE 1fdn"

KEY 7O LOGIC
SYMBOLS

yd
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TRUTH TABLE
POS LOGIC YsA

TIMING D1AGRAM

ML.CHANICAL CONP IGURATION (TOP VIEW)

GND

,sL

4 h
L ]
| ]
4 I
s[ "]10
Il
1

14 VCC SV
13

12

11

i

GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE 1S A TTL HEX SCHMITT-TRIGGER

INVERTER WITH TOTEM-POLE OUTPUTS.
POSITIVE THRESHOLD=1.5V MIN,
NEGATIVE THRESHOLD=1.1V MAX,

ELEMENT IDENTIFICATION #
VENDOR 1DENTIFICATION #74LS14

REv

DWG NO

144

SHEET

Cl9s5387500| F

[CODE 1DENT

KEY TO LOGIC
SYMBOLS




SYMBOL /APPLICATION/PINS

PRESET __4INS -]
175LS
0 —2_Jco
cock 3 b¢C
CLEAR __INR NE @
TRUTH TABLE
POS-LOGIC
T T
N Nei
INPUT OUTPUT OUTPUT
o [ U
0 0 1
1 1 0
NOTES

S
175LS
0

E

i

b C

:

F

1. TN =« BIT TIME BEFORE CLOCK PULSE.

T
Nel

= BIT TIME AFTER CLOCK PULSE.

3, A LOW INPUT TO PRESET SETS O TO LOGICAL 1.
A LOW INPUT TO CLEAR SETS O TO LOGICAL 0.
THE PRESET AND CLEAR ARE INDEPENDENT OF THE CLOCK.

TIMING DIAGRAM

MECHANICAL CONFIGURATION (TOP VIEW) IE L
IE ]14 vCC  +SV g
n
z[ ] 13 Nl
:[ ] 12 [oe] o
4L ] 11 |§ 8 ':
5[] ] 10 Fo|§
o] e (%)
GND 7 [
q .
I
-3
S
(&}
L]
o
.|
n
o
O
18}
>
Ll >
YU

GENERAL OPERATIONAL DESCRIPTION

THESE MONOLITIC, DUAL. D-TYPE, EDGE TRIGGERED FLIP-FLOPS
FEATURE DIRECT CLEAR AND PRESET INPUTS AND COMPLE-
MENTARY O AND O OUTPUTS. INPUT INFORMATION 1S TRANS-
FERRED, TO THE OUTPUTS ON THE POSITIVE EDGE OF

THE CLOCK PULSE, CLOCK TRIGGERING OCCURS AT A VOLTAGE
LEVEL OF THE CLOCK PULSE AND 1S NOT DIRECTLY RELATED TO
THE TRANSITION TIME OF THE POSITIVE GOING PULSE.

AFTER THE CLOCK INPUT THRESHOLD VOLTAGE HAS

BEEN PASSED. THE DATA INPUT (D) 1S LOCKED OUT.

ELEMENT IDENTIFICATION #175LS
VENDOR 1DENTIFICATION #74LS74

»
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SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (TOP VIEW) =
o
Foj
AN 9‘273 1] |93 o
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! o v & 1[ ’J 14 VCC +5V ~
82N 2 2 13 pdll P
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TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION
POS LOGIC Y=A+B
A B Y
THIS DEVICE 1S A QUADRUPLE 2 INPUT TTL
[ ] 0 NAND SCHMIDT TRIGGER,
[ 1
10 i
1o 1

TIMING DIAGRAM ELEMENT IDENTIFICATION #823
. VENDOR IDENTIFICATION #74132



SYMBOL/APPLICATION/PINS MECHANICAL CONFIGURATION (10P VIEW)
ANODE 1 6 N/C OR BASE
D>1a25V[X 7 N/ Y]
HUIAS | o CATHODE 2 § COLLECTOR
- < N/C 3 4  EMITTER
s .
TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION

THIS DEVICE CONTAINS A GALLIUM
ARSENIDE L.E.D. OPTICALLY COUPLED TO A
SILICON PHOTO TRANSISTOR DESIGNED

FOR APPLICATIONS REQUIRING ELECTRICAL
1SOLATION, HIGH BREAKDOWN VOLTAGE.

N/A

WHEN CURRENT 18 INJECTED INTO

THE LIGHT EMITTING DIODE TERMINAL.
THE PHOTO TRANSISTOR 18 CAUSED TO
CONDUCT WITH A GUARANTEED

VCE (MAX) OF 0.25 VOLTS AT 0.5 MA
COLLECTOR CURRENT WITH 20 MA

INTO THE L.E.D.

TIMING DIAGRAM ELEMENT IDENTIFICATION #

N/A VENDOR IDENTIFICATION # H11AS » SOC149

A THIS DEVICE 18 PROGRAMED
FOR EPI. UNDER PART NO.
44670674,

RrEV
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SYMBOL /APPLICATION/PINS

1 NO
)(-oYa G2
XY
CODER
) 504
(]
o AN
J . ] a2,
-3 Chtl,
—b2 ppNS
14y " ehY
_lﬁ 3] FNS .
61 s,

PIN 4 15 A BLANKING INPUT
AND A RIPPLE BLANKING OUTPUT

PIN § 13 A RIPPLE BLANKING INPUT

TRUTH TABLE (PIN NO.)

MECHANICAL CONFIGURATION (TOP VIEW)

—U

1E ] s
zE ]IS
3[ :|u
a[ :]u
s[ :]lz
i[ ]n
7[ ]lﬂ
l[ :]i

BENERAL OPERATIONAL DESCRIPTION

THIS DEVICE PROVIDES BCD INPUT TO 7 SEGMENTS

* DRIVER DECODING. THIS DEVICE FEATURES A BLANKING

INPUT (OK RIPPLE BLANKING OUTPUT) PINsA RIPPLE
BLANKING INPUT PINs AND A LAMP TEST FEATURE
FOR ALL SEGMENTS. OPEN COLLECTOR OUTPUTS ARE
PROVIDED WITH 40 MA DRIVE CAPABILITY AND

A MAX OUTPUT VOLTAGE OF 15V.

POS LOGIC
[OECImAL INPUTS si/msg|__ _ 00IPUTS NOTES
ruNCT 10N [TCTY RBT THTET A0 TZCII[TT77] - (4) pOi3 PUIEECTPpCIONECH F (IS IpeTaY

0 [ TR R T I : L H o |on|on|on]|onion|on|oFF 1

1 T T U T B H |orF | on | on | ofF | ofF | oFF | oFF 1

: wlxjofluotngu H .| on|on|orF| on | ON [OFF | ON

3 {n X L L H H H ON ON oN ON | OFF | OFF | ON

PRN BT AT T TR B Y H |oFF| on | oN |OFF |OFF | oN | On

st x oL gn H | on|oFF| on | o |oFF | on | on

[ mix ol n |orFjorr| oN | on | ON | ON | ON

? nlx ol dlnln n | on | on | on|orF|oFF | oFF | OFF

' Wix lwlud L W | on|on|on|oOv|ovon|on
A Hilx "l o iuyw # fon|on | onv|oFF|oFF| on | on
T IR S T RGN R W |orrlerF [orr| on | ON | OFF | ON
i v | ox PR A R % lorr|oFF | on | on | OFF [ OFF | ON
[ 1z Pn x| w]ute n |orF | on |orf [ ofF [oFF | N | oOn
T I T BT B S W {on|ofF orr| on |oFF | on | on

14 . Wlx ik H HooL i on OFF |OFF  OFF [ ON | ON | ON | ON
I st | x !t m s iwo oW wu lorr|oFF | OFF | OFF | OFF | OFF | OFF ELEMENT IDENTIFICATION #
| B! ! x ! ox X E X x X s cofFf | oFF ! oFF | OFF | OFF | OFF | OFF 2 VENDOR 1DENTIFICATION #7447A
’ i B I R R Yoo |orrforr lorr  oFr | oFF | oFF | oFF 3
L iedzox i xi o [ov|owfovlonfonjonjon ‘

Ha M1 LOGIC LEVEL L+ LOW LOGIC LEVEL X» IRRELEVANT

NOTES: le THL BLANKING INPUT (BI/RBO) HUST BE OPEN OR HELD AT A HIGH LOGIC

LEVEL WHEN OUTPUT FUNCTIONS 0 TO 1S ARE DESIRED.
(RBI)Y MUST Bt OPEN OR HIGH 1F BLANKING OF A DECIMAL ZERD 1S NOT DESIRED.

2. LOW LEVEL APPLIED TO (BI/RBO) » ALL SEGMENTS ARE OFF AND ALL OTHER

INPUTS ARE (DON’T CARCS)Y.

THE RIPPLE BLANKING INPUT

3. WITH RB1 AND INPUTS 8,4.,2. AND 1 ARL LOW AND LAMPTEST IS HIGH.

ALL SEGHENTS ARE OFF, AND THL B81/RBO GOES LOW AS A RESPONSE.

4 W1TH B1/RBO 1S OPEN OR HIGH AND A LOW 1S APPLIED TO LAMPTEST,

ALL SEGMENTS GO ON.

37

DWG NO

148

SHEET

Clas3s7soo|H

[CODE 1DENT

DATA BASE
REV @

KEY TO LOGIC SYMBOL

"
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SYMBOL/APPLICATION/PINS 7 MECHANICAL CONFIGURATION (TOP VIEW)

5

O MMOoONO »
»

“w

DEC PT

BEREEEE

GENERAL OPCRATIONAL DESCRIPTION
THIS DEVICE 18 A RED NUMERIC LED DISPLAY.
17 PROVIDES .3 INCH HIGH CHARACTERS WITH
WIDE ANGLE VIEWING CAPABILITY. A LEFT HAND
DECIMAL POINT 1S PROVIDED.

TRUTH TABLE (PIN NOD.)

POS LOGIC
TNPUT
DECIMAL DISPLAY
[} ] T D 3 T © [oEC! outeUT FUNCTION
M lanjaer e bay e janjae
L L L L L L H H o
H L L H H H H H 1
L L H L L H L H 2
L L L L H H L H 3
H L L H H L L H 4
L H L L H L L H 5
H H L L L L L H [
L L L H H H H H ?
S L L S L % L H ]
L o L H H L L H 9
" H H L L H L H NON FUNCTJONAL
H H L t H H L H NON FUNCT1ONAL
H L H H H L L H NON FUNCT 1ONAL
L H H L H L L H NON FUNCT1ONAL
H H H L L L L H NON FUNCTIONAL
H H H H H H H H BLANK
X x X X )(‘ x X 5 DECIMAL PT,

Hx DPEN OR DRIVE CIRCUIT OFF
L= LOW OR DRIVE CIRCUIT ON
X= IRRELEVANT ELEMENT I1DENTIFICATION #
: _VENDOR 1DENTIFICATIDN 8DL707

149

C|95387500| G

SHEET

DATA DASE

[€o0t 1oent
REV G

KEY TO LOGIC
SYMBOLS



SYMBOL/APPLICATION/PINS

RN11-XX

TRUTH TABLE

N/A

CIRCUIT DIAGRAM

Rl
S.1K S%
1 O— o
R2
30.1K
(N
R
10K R4
75K Sx
In
o- v
‘ S )
RS
82K RS
10K 5%
5o
RE
1o Sk
§ ANA——0
R?
20K R1O
7 o 24K
[ VA o
R11
56.2K
8 — A °

MECHANICAL CONFIGURATION (TOP VIEWY

U

1[ ]16
z[ ] 15
:E ] 14
4[ ]u
s[ ] 12
5[ ]u
7[ ]IO
.[ ]

GENERAL OPERATIONAL DESCRIPTION
THIS DEVICE 1S AN IN-LINE RESISTOR NETHORK.

ELEMENT IDENTIFICATION #
VENDOR 1DENTIFICATION # 44672798
NETWORK IDENTIFICATION # RN11

REV
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SYMBOL /APPLICATION/PINS

. AN R-XX

TRUTH TABLE

CIRCUIT DIAGRAN

1"

” n2
. Y 2
e N—O
[
2 0 Hook ©°
VW ©
.
30.1K
PR AAA P
VW ©
[
‘en iR
o VWA —O
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o AN o
[T 4
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' 6 H
G- e AAA——@
[
Toe
o AAA O
o W ©
[ (V]
. h T .

> (D
NECHANICAL CONZIGURATION (TOP VIEW) H
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GENZRAL OPTRATIONAL OCSCRIPTION
THIS DCVICE 13 AN IN-LINC RESISTOR NETHORK.

CLEMENT IDENTIFICATION &
VENDOR IDENTIFICATION 8 44872787
NCTHORX I1DENTIFICATION 8 RN12

L]
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[CODE (DENT

Ed
MECHANICAL CONFIGURATION (TOP VIEW) &
SYMBOLS/APPLICATION/PINS o
o
g =
~N
. 1 16 o0
i o .
2 ] 15 I? A -
] :' 14 :’: o 2
4 ] 13 J
s ] 12

KEY TO LOGIC

GENERAL OPERATIONAL DESCRIPTION

TRUTH TABLE THIS DEVICE 1S A DUAL-IN-LINE RESISTOR NETWORK.

CIRCUT DIAGRARM

Vo - T ——o &
| l
RS —e— 15
i —©
? - ELEMENT 1DENTIFICATION #
H THEG VENDOR IDENTIFICATION # 44672529
l — —p 14 NETWORK IDENTIFICATION # RN13
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. IK tOsK
| b - —o 12
: I R14
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SYHBOL /APPL ICATION/PINS ’ . MECHANICAL CONFIGURATION (T0P VIEWY IE‘ O
12V o
o
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TRUTH TABLE GENERAL OPERATIONAL DESCRIPTION

THE 4741 SCRIES IS A TRUE QUAD 741, 17 CONSISTS OF
FOUR INDEPENDENT, HIGH GAIN»s INTERNALLY COMPENSATED.
LOW POWER OPERATIONAL AMPLIFIERS WHICH HAVE BEEN
DESIGNED TO PROVIDE FUNCTIONAL CHARACTERISTICS I1DENTICAL
TO THOSE OF THE FAMILIAR 741 OPERATIONAL AMPLIFICR,
IN ADDITION THE TOTAL SUPPLY CURRENT FOR ALL FOUR
AMPLIFIERS 18 COMPARABLE TO THE SUPPLY CURRENT OF

A SINGLE 741 TYPE OP AMP, OTHER FEATURES INCLUOE
INPUT OFFSET CURRENTS AND INPUT BI1AS CURRENT WHICH
ARE MUCH LESS THAN THOSE OF A STANDARD 741. ALSO.
EXCELLENT ISOLATION BETWEEN AMPLIFIERS HAS BEEN
ACHIEVED BY INDEPENDENTLY BIASING EACH AMPLIFIER
AND USING LAYOUT TECHNIQUES WHICH MINIMIZE

THERMAL COUPLING.

TIMING DIAGRAM

ELEMENT IDENTIFICATION &
VERDOR IDENTIFICATION # LMI48/4741



SYMBOL/APPLICATION/PINS

XTAL 1 XTAL 2

vV !v%o
{40 28

2 3
— 4N RESET | ADRS LATCH ENBL [ 11_
—_ 3N SINGLE STEP PROG STR ENBL [N 8
—L | EXTERNAL MEM t READ N8
5N INTR "'CR%‘%;%T”T“ HRITE 10
) | TEST 0 (TOY CLK OUT (TO) [1)
38 TEST 1 (T
(25} PROG PLRSE ouT STB [ 25
PORT 1 INP PORT | OUT LATCH
(L33 0] 7 134
KEERHE [RELLN
aals 5 |32y
L3y 4 fQan,
(301} 3 3 [¢30)
L2y, 2 |29
L2804 1 fe28)
L2Nl0 0 [e27)
PORT 2 INP PORT 2 OUT LATCH
L0, 7
ANjg §
iRl 5
5014 4
L2013 3
L2302 2
L2y 1
Lo (]
BUS PORT INP BUS PORT DUT
07 p7 {19y
0§ D6 |[(18)
D5 ps (€173
D4 D4 |16
D3 D3 (¢15)
D2 D2 [(14)
D1t D! 1)
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TIMING DIAGRAMS
WRITE TO EXTERNAL MEMORY
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HECh2t1;CAL CONF IGURATION
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BENERAL OPERATIONAL DESCRIPTION

THE 8748 1S AN 8-BIT PARALLEL COMPUTER.
IT CONTAINS A 1KX8 EPROMs 54X8 RAMs

27 1/0 CINES: AND AN 8-BIT TIMER/
CONTER. THREE OF THE PROGRAM RESIDENT
MEMORIES ARE OF SPECIAL IMPORTANCE.
LOCATIONS 003 AND 7, THE RESIDENT RAM
MEMORY HAS TWO 8 WORKING REGISTER BANKS
AND 8 LEVEL STACK., THE 27 1/0 LINES
ARE GROUPED AS 1 TEST PINS AND 3 PORTS.

PORT 1 = 8-BIT QUASI-BIDIRECTIONAL PORT.
OUTPUTS ARE LATCHED BUT INPUTS
ARE NOT LATCHED.

PORT 2 = 8-BIT QUASI-BIDIRECTIONAL PORTe
OUTPUTS ARE LATCHED BUT INPUTS
ARE NOT LATCHED. THE LOW ORDER
4-BITS CONTAIN THE 4 HIGH ORDER
PROGRAM COUNTER BITS FOR
EXTERNAL PROGRAH MEMORY FETCH
AND SERVE AS 4-BIT 1/0 EXPANDER

N BUS FOR 8243,

BUS = 8-BIT BIDIRECTIONAL PORT. CONTAINS
THE 8 LOA ORDER PROGRAM COUNTER
BITS AND DATA FOR EXTERNAL
PROGRAM MEMORY. ALSO CONTAINS
THE ADDRESS AND DATA FOR
EXTERNAL RAM MEMORY.
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SYMBOL /APPLICATION/PINS HECHANICAL CONFIGURATION

{TOP VIEW)
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= GENERAL OPERATIONAL DESCRIPTION
THE B048 1S AN 8-BIT PARALLEL COMPUTER.
IT CONTAINS A LKXB ROMs 64X8 RAM.
27 1/0 LINESs AND AN 8-BIT TIMER/COUNTER,.
TIMING DIAGRAMS THREE OF THE PROGRAM RESIDENT HCHORI_ES
READ FROM EXTERNAL MEMCKRY WRITE TO EXTERNAL MEMORY ARE OF SPECIAL [MPORTANCE. LOCATIONS 0.
ALE _J_|—__J—_L ALE _],_.L————r__L 3 AND 7. THE RESIDENT RAM MEMORY HAS
R THO 8 HORKING REGISTER BANKS AND 8
RO LEVEL STACK. THE 27 1/0 LINES ARE
GROUNDED AS 3-TEST PINS AND 1 PORTS,
FLOATING DATA FLDATING DATA

sua Bus PORT | = B-BIT QUASI-BIDIRECTIONAL PORT.

OUTPUTHS ARE LATCHED BUT INPUTS
ARE NOT LATCHED.
INSTRUCTION FETCH FROM EXTERNAL PROGRAM MEMORY PORY 2 « 8-BIT QUAS!-BIDIRECTIONAL PORT,
ALE CUTPUTS ARE LATCHED BUT INPUTS
ARE NOT LATCHED. THE LOW ORDER
BEEN 4-BIT CONTAIN THE 4 HIGH ORDER
PROGRAH COUNTER B1TS FOR
EXTERNAL PROGRAM MEMORY FETCH
AND SERVE AS 4-BIT 1/0 EXPANDER
BUS FOR 8243.
BUS = 8-BIT BIDIRECTIONAL PORT. CONTAINS
N THE 8 LOW ORDER PROGRAM COUNTER
BITS AND DATA FOR EXTERNAL
PROGRAM MEMORY. ALSO CONTAINS
THE ADDRESS AND DATA FOR
EXTERNAL RAM MEMORY.

FLOATING INSTRUCTION
BUS FLOATING
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MECHANICAL CONFIGURATION
(T0P VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THE 8085 IS A COMPLETE 8-BIT PARALLEL
CENTRAL PROCESSING UNITs 1T IMPROVES
THE 8080’8 PERFORMANCE BY HIGMER
SYSTEM SPEED AND 1T INCORPDRATES ALL OF
THE FEATURES THAT THE 8224 AND 8228 .
PROVIDE FOR 8080. THE 8085 USES A
MULTIPLEXED DATA BUS. PLUS THE 8080
INTR INPUTs IT HAS THREE MASKABLE
RESTART INTERRUPTS ANO ONE NON
HMASKABLE INTERRUPT. IT ALSO FROVIDES

D --- =T
R R, RELREN S st

(2] L]
PER XPRERAL

/| e/

- ]

N/

TIX(si %0 _crETom X 1o _creany X 01 RITEY 11
INSTRUCTION HEMDRY 1/0
FETCH READ WRITE

SERIAL INPUT DATA AND SERIAL OUTPUT
DATA LINES FOR SIMPLE SERIAL INTERFACE.
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GENERAL OPERATIONAL DESCRIPTION

IHE~¥TSS CONSISTS OF 236X STATIC
RAM, 1/D PDRTS AND A TIMER,
THE 1/0 PORTION CONSISTS OF TWO §-B1T
PORTS WHICH CAN BE PROGRAMMED FoOR
C1THER INPUT OR QUTPUT, THE THIRD IS
A §-B1T PORT WHICH CAN BE PROGRAMMED
AS AN INPUT. AS AN OUTPUT, DR AS
TIMING DIAGRAM STATUS TO ALLOW THE OTHER TWD PORTS
70 OPERATE IN HANDSHAKE MODE. THE
14-B11 PROGRAMMABLE COUNTER/TIHER

ce _.._/7 L_——/ . * CAN PROVIDE A SOUARE WAVE DR

10/F TERMINAL COUNT PULSE. .
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STROBE 16
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DATA IC

DATA 2C
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TIMING OIAGRAM.

HECHANICAL CONFIGURATION (TOP VIEW)
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s[ 12
s[ 1
7[ 10

GND [ !

GENERAL OPERATIONAL DESCRIPTION

THIS DUAL 1-LINE 76 4-LINE DEMULTIPLEXER HAS
INDIVIDUAL STROBES AND COMMON BINARY-ADDRESS INPUTS.
WHEN BOTH SECTIONS ARE ENABLED THE STROBES, THE
COMMON BINARY ADDRESS INPUTS SEQUENTIALLY SELECT
AND ROUTE ASSOCIATED INPUT DATA TO THE

APPROPIATE OUTPUT OF EACH SECTION. THE

INDIVIDUAL STROBES PERMIT ACTIVATING OR INHIBITING
EACH OF THE 4-BIT SECTION AS DESIRED. DATA
APPLIED TO INPUT IC 1S INVERTED AT ITS OUTPUTS
AND DATA APPLIED AT 2C IS NOT INVERTED

THROUGH 1TS OUTPUTS. THE INVERTER FOLLOWING

THE IC DATA INPUT PERMITS USE AS A 3-TO-8 LINE
DECODER OR 1-70-3 LINE DEE‘ILYIPLCXER WITHOUT
EXTERNAL GATING. INPUT CLAMPING DIODES ARE
PROVIDED ON ALL OF THESE CIRCUITS TO MINIMIZE
TRANSMISSION-LINE EFFECTS AND SIMPLIFY SYSTEM
DESIGN,
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATJONAL DESCRIPTION
THE 2114 1S A 4096 BIT STATIC RANDOM
ACCESS MEMORY ORGANIZED AS 1024 WORDS
BY 4 BITS. 1T IS DIRECTLY TTL
COMPATIBLE IN ALL RESPECTS . INPUTS,
OUTPUTS, AND A SINGLE *S5V SUPPLY, A
SEPRATE CHIP SELECT (C3) LEAD
ALLOWS THE SELECTIONS OF INDIVIDUAL
CHIP WHEN OUTPUTS ARE OR TIED.

ELEMENT IDENTIFICATION &

VENDOR IDENTIFICATION # 2114

I

Clgssszsoon]n}

|

snet? 59

oOWG

[COOt 1Dtwet

KEY TO LOGIC

O



>
BT
o
o
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TINING DIAGRAMS GENERAL OPERATIONAL DESCRIPTION
READ MODE PD/PGM » VIL THE 2716 1S A 16.384-BIT ERASABLE AND
_ ELLELTRICALLY PROGRAMMABLE READ ONLY
ADDRLSS X ;
00RC X MEMORYs ORGANIZED AS 2048 WORDS &Y

[} I $-817TS. IT 1S THE FIRST EPROM WITH A
I A STATIC POWER DOWN MODE. THE RECOM- -
coteur L HIGH I (ommmma— MENDED ERASURE PROCEDURE 1S EXPOSURE
DATA GUTPUT vAL TO SHORTWAVE ULTRAVIOLET LIGHT,

SATNOBY MODE TS » ViL

ADORESS ADORESS N X_ADDRESS Nem
TANDET ACTIVE
PD/PGH - MOCE REbe
auteuT — HigH 2 (
-
DATA VALID FOR DATA VALID FOR
ADORESS ® ADDRESS N+M

ELEMENT 1DENTIFICATION &

VENDOR I1DENTIFICATION & 271§




SYMBOL/APPLICATION/PINS

4| ReESET READY
1IN CHIP ENBL

R g v i 1

—1_| 10/AER SEL (READ)

10N 10 wRITE

_ Y N 10 rEAD

3 N reao

3 ok

g ADRS 1024

22 s12

i 3 . 258

48] pata 7/ 120 DATA 7

18 &/ (1] ]

Lang s/ 3 s

L8 4 16 .

usy 3 s 3

(a4 2/ . 2

(3 v 2 N

a2 0/ 1 [}
PORT A INP PORT A OUT

anl 7

30| ¢ A

29y

ol | .

2] 3

LN ) 2

s '

20| o I}
PORT 8 INP PORT B OUT

anl , ’

anl o 6

anl s s

KELL ] ‘4

as)| 4 3

4] , 2

anj :

an| g ,,

TIMING DI1AGRAM
ROM READ AND 1/0 READ AND WRITE

%3
N~/ ./ \ /T N\
:;;: X ADORESS
AD 0-7 X_A0ORESS > X oata <

LN /

M

1H

|

MECHANICAL CONF IGURATION
(TOP VIEW)

0 vee sy
o] 1
[l
‘g

s
gl
i
'(
w[
n[
le
n[
u[
|sE
u[:
17[
u[
u[
zu[ 2

3

¥

s

"

kR

30

28

28

27

26

[ SO0 [ U Ry U [ R O N [y S N O S I RO SN O J O {5 U [ VR A [ DN Gy ot

GNO

GENERAL DPERATIONAL DESCRIFPTION

THE 8355 1S A ROM AND 1/0 CHIP.

THE ROM PORTION 15 ORGANIZED AS

2048 WORDS X 8 BIT, THE 1/0 PORTIDN
CONSISTS OF TWO GENERAL PURPOSE 1/0
PORTS, EACH 1/0 PORT HAS 8 PORT LINES,
AND EACH 1/0 PORT LINE 1S INDIVIDUALLY
PROCRAMMABLE AS INPUT OR OUTPUT.
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® vOD AND TE/PROG PINS HAVE SPECIAL FUNCTIONS
IN THE PROGRAMMING PROCUDURE.
IN OPERATION VDD 1S GROUNDED.
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GENERAL OPERATIONAL. DESCPIPTION

THE 875S 1S AN EPROM AND 1/0 CHIP,
THE EPROM PORTION 1S ORGANIZED AS
2048 HORDS X 8 BITS, THE 1/0 PORTION
CONSISTS OF TWO GENERAL PURPDSE 1/0
PORTS. EACH 1/0 PORT HAS § PORT
LINES, AND EACH 1/0 PORT LINE 18
INDIVIDUALLY PROGRAMMABLE AS INPUT
OR OUTPUT.
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TINING DIAGRAM
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GENERAL OPERAT!ONAL DESCRIPTION

THE 2316E IS A 16+384-BIT STATIC
N-CHANNEL ™MOS READ ONLY MEMORY
ORGANIZED AS 2048 WORDS BY 8 BITS

THE CIRCUIT FEATURES THREE PROGRAMMABLE
CHIP SELECTS WHICH MAY BL OEFINED

BY THE USER AND ARE FIXED DURING

THE MASKING PROCESS.
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MECHANICAL CONFIGURATION (TOP VIEW)
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GENERAL OPERATIONAL DESCRIPTION

THIS MONOLITHIC DECIMAL DECODER CONSISTS OF EIGHT
INVERTERS AND TEN FOUR-INPUT NAND GATES. THE INVERTERS
ARE CONNECTED IN PAIRS TO MAKE BCD INPUT DATA AVAILABLE
FOR DECODING BY THE NAND GATES. FULL DECODING OF VALID
INPUT LOGIC ENSURES THAT ALL DUTPUTS REMAIN OFF FOR ALL
INVALID INPUT CONDITIONS.
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SYMBOL AND LEVELS
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15 a FERECO TPUT OF THE SIGNAL APPLIED TO PIN 7

WAVEFORMS SHOWN FOR ONE CONTACT BOUNCE ELIMINATOR ONLY.

THE QUTPUT W BE TH AME AS TH EAN PUT NA|
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MECHANICAL CONF IGURATION (TOP VIEW)
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GNO s[ L] DUAL- IN-LINE PACKAGE

(TOP VIEW)

[CODE 10tnT

OPERATIONAL DESCRIPTION

THE TYPE 4480 1S A HEX CONTACT BOUNCE ELIMANATOR USED
TO ELIMINATE EXTRANEOUS SIGNALS (BOUNCE) ON BOTH THE
LEADING AND TRAILING EDGES OF A SIGNAL. RESULTING
FROM SH1TCH OPERATION. EACH ELIMINATOR CONSISTS OF A
3 1/2 B1T SHAFT REGISTER (SRY AND L.OGIC 7O COMPARE
THE INPUT W1TH THE CONTENTS OF THE SR. AN EXTERNAL
CLOCK MAY BE CONNECTED 7O PIN 7 OR A SMALL CAPACITOR
MAY BE CONNECTED ACROSS PIN 7 AND PIN 8 TO START THE
INTERNAL CLOCK. THE LOW GOING EDGE OF THE CLOCK
SHIFTS THE INPUT LEVEL INTO EACH SR LOCATION. A
CLEAN DIGITAL SIGNAL GENERATED 3 172 TD 4 1/2

CLOCK PERIODS AFTER THE {NPUT HAS STABILIZED. EACH
OUTPUT IS CAPABLE OF DRIVING 2 TTL LOADS AND AN
INTERNAL PULL UP RESISTOR (APPROX. 25K) 1S USED ON
EACH DAYA INPUT.

KEY 70 LOGIC
SYMBOLS

ASSUME ALL B1TS OF THE SR (3 1/2 BITS) ARE LO, THE
OUTPUT I8 H] AND THE INPUT IS HI (CONTACT OPEN).
WHEN THE INPUT GOES LO (CONTACT CLOSED). A HI 1S

P

ENTERED INTO THE SR (1 BITY ON THE LO GOING CLOCK.

FOLLOWING THIS AN OPEN CONTACT WITHIN 3 1/2 CLOCK
PERIODS. CAUSES THE LOGIC TO DIRECTLY RESET THE SR
LO (3 BITS)Y AND THE TIMING SEQUENCE STARTS ALL DVER
AGAIN WHEN THE CONTACT RE-CLOSES. EVENTUALLY THE
LO INPUT STABILIZES AND A HI 1S SHIFTED THROUGH THE
SR (3 1/2 B1TS). IN CONJUNCTION WITH THE CLOCK
INPUT TRANSITION. NOTE THAT DATA ENTERS THE LAST
STAGE OF THE SR ON THE POSITIVE GOING EDGE OF THE
CLOCK., ACCOUNTING FOR THE 1/2 BIT., THIS RESWLTS
IN A LO QUTPUT 3 1/2 - 4 1/2 CLOCK PERIDDS AFTER
THE CONTACT HAS CLOSED (STABLE LO INPUT), NMIDSIGNAL
NOISE. OF ANY LENGTH (ASSUMING NO STABLE PER10D
LONGE® THAN 3 1/2 CLOCK PERIODS) HAS NO EFFECT ON
THE OUTPUT, )

ASSUME THAT W1TH THE CONTACT CLOSED AND THE QUTPUT
LOs THAT THE CONTACT NOW DPENS, THIS FURNISHES A
H1 INPUT AND A LD ENTERS THE SR (1 BIT)., FOLLOWING
THIS THE CONTACT BOUNCES CLOSED PROVIDING A LD
INPUT AND CAUSING THE LDGIC TO DIRECTLY SET THE SR
HI (3 81T8)., AS BEFORE THE TIMING SEQUENCE STARTS
DVER WHEN THE CONTACT RE-OPENS. WHEN THE INPUT

STABILIZES TD A Hi LEVEL. A LO 1S SMIFTED THROUGH
THE SR (3 1/2) BITS AND THE QUTPUT GOES HI 3 1/2 TO 4 1/2 CLOCK PERIODS
AFTER THE CONTACT MAS OPENED, THE INTERNAL OSCILLATOR FREQUENCY HAY BE

CALCULATED FROM THE FORMULA F=0.37S VCCe WHERE CEXT 1S IN PF AND F 15 IN

MHZ. A DELAY OF APPROXIMATELY 488 NSEC OCCURS BETWEEN THE HI GOING
CLOCK INPUT AND THE OUTPUT. THERE 1S A 250 NSEC DELAY BETHEEN PIN §
RITH RESPECT TO PIN 7 OF THE INTERNAL CLOCK.
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MECHANICAL PACKAGE
(TOP VIEW)

vss

GENERAL DESCRIPTION

THIS DEVICE IS INTENDED FOR USE AS AN INTERFACE
CIRCUIT IN CONJUNCTION WITH MOS INTERGRATED CIRCUIT
AND COMMON-CATHODE LED’S IN SERIALLY ADDRESSED
MULTI-DIGIT DISPLAYS.

EACH INVERTER SECTION 138 CAPEABLE DF SINKING
A MAXIMUM OF 250 MA CURRENT WITH A LOW CURRENT
DRIVE INPUT INTERFACING WITH 103 DEVICES

THE MAXIMUM AVERAGE CURRENT SINKING CAPABILITY
FOR THE ENTIRE PACKAGE !S 600 MA.

THE MAXIMUM OPERATING VOLTAGE vSS 18 10VDC.

ELEMENT 1DENTIFICATION # 5482

VENDOR IDENTIFICATION & DS75482
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GENERAL DESCRIPTION

THIS CMOS KEY ENCODER PROVIDES ALL NECESSARY LOGIC TO FULLY

DECODE AN ARRAY OF SIXTEEN SPST SWITCHES. THE KEYBOARD SCAN

CAN BE IMPLEMENTED BY USING AN EXTERNAL CLOCK OR AN EXTERNAL
CAPACITOR WHICH CAUSES THE INTERNAL LOGIC TO OSCILLATE AT A
SPECIFIC SELECTED FREOUENCY. THE OUTPUT ENCODED SWI1TCH CLOSURE

TRUTH TABLE

SWI1TCH g 1 2 3 4 5 & 7
CONTACT Y1oX1 YHaX2 Y1aX) Y1oX4 Y2.X1 Y24X2 Y24X3 Y2uX4

2 A 1] 1 [ 1 o 1 0 1

1‘ 8 0 0 1 1 0 0 1 1

o c 0 0 0 0 1 1 1 1

¥ ] 0 1 0 L} [ [} 0 o
SWITCH [ 9 10 11 12 13 14 15
CONTACT Y3aX1 YI2X2 YIoXI YIeX4 YduX1 Y4eX2 Y4&,XI YdoX4

E A 0 1 0 1 [ 1 [} 1

I B 0 0 1 1 0 0 1 1

0 c [} (] 2 0 1 1 1 1

¥ o 1 ! 1 1 t 1 1 1

THE DATA
1S ACTIVATED.

e CLOSURE .

THE CLOSED SWITCH,

T0O THE LATCHES.

OPERATION 1S AS FOLLOWING?

1IF A SWITCH 1S CLOSED.

DATA 1S STROSED INTO TRI-STATE LATCHES AFTER A FIXED
DEBOUNCE DELAY SELECTED 8Y AN EXTERNAL CAPACITOR.
STRIBE ALSDO FUNCTIONS AS A DATA AVAILABLE LDGIC SIGNAL
INDICATING THAT THE DATA STORED IN THE LATCHES 1S VALID.
THE OUTPUT ENABLE NOT LINE ACTIVATES THE TR1-STATE OUTPUTS.
T0 A TTL COMPATIBLE LOGIC ‘’/0’‘ OR “’17’ STATE.

THIS DELAYED

THE OUTPUTS

H
9—-
g o
z
3
H
)
(@]

(w]
.

n
o
— 0

0
bl ™
il >-
X

ARE NORMALLY IN AN INACTIVE HIGH IMPEDANCE STATE.
FOLLOWING THE BLOCK DIAGRAH.
THE INTERNAL 2 BIT COUNTER ORIVEN BY THE INTERNAL DSCILLATOR
OR EXTERNAL CLOCK SEQUENTIALLY SCANS THE X SWITCH LINES

WITH AN ACTIVE LOW SIGNAL.
LOW SIGNAL 15 APPLIED TO ONE OF THE Y SWITCH LINES THRU
THE INTERNAL LOGIC SENSES THAT A

Y LINE WAS ACTIVATED, ENCODES THE INFORMATION AND APPLIES
AT THE SAME TIME.
AT THE END OF THIS DELAY PERIOD SELECTED

BY AN EXTERNAL CAPACITOR € (KBM)» THE ENCOOED SWI!TCH CLOSURE
DATA 1S LATCHED AND THE DATA AVALIABLE LIME GOES “’HIGH’”
INDICATING STABLE VALID DATA FOR THE DURATION OF SWITCH

THE DUTPUT ENABLE NOT LINE CAN THEN BE ACTIVATED
T0 READ THE OUTPUT DATA LINES.

A TWO KEY ROLL-OVER FUNCTION 1S PROVIDED.

TH1S

A DELAY TIMER

THE FIRST SWITCH DEPRESSED
OF TWO SIMULTANEQUS CLOSURES

BLOCK DIAGRAM

osc,
EXT CAP
OR CLOCK

% EXTERNAL
KEY_PAD
SHITCHES

DATA
AVAL1ABLE
— oA

WILL BE VALIDATED. THE
SECOND SWITCH WILL »BE
1GNORED UNTIL THE FIRST
SWI1TCH 1S RELEASED.

INHIBIT '
B v
:F ,_ €Lk A‘}Q A ELEMENT 1.D. ® 74C822
3 VENDOR 1.D. # MM74C932
T
et BTSN | = O
X4 X3 2 X1 2
83 s2 st so 4 73 et
o fo < ! o/o-l o7 w
87 86 ss sS4 i vee
|
lo"0+ $07 0 $0 ENCODING ANy —V\/\/\—/\/\/——
Y2 LeGIC
o) g i I s oe | B
si1 810 b1 s8 S 2-KEY
40~ 0 4070 $0 3 vee
3 ROLLOVER
U T D BT
S1s St4 S13 S12 o 0
nso
o Lo’o—l o/o—l 0/01 va % cuK L-—— o 0 vee
DAT l :
AVAIL.
[}
-0E g N 1 — “'é— —b 'Iﬂ—
APROX IMATE OSClLlN.A"JR, : I_.__J )

SCAN FREQUENCY AND
DEBOUNCE TIME-QUT

F 0SC » 60 _H2-MFD
c B

K8M » 10 MILISEC/MFD

i

(TR1-

ITATE
CONTROL)

2086 MFO ¢ C ¢ 5 MFD

s1 MFD < C < 100 MFD

* TDELAY DETERMINED BY

c
KBM




> I
MECHANICAL PACKAGE (TOP VIEW] ‘l' )
: e o
LOGIC SYMBOL l[: ] 2 o
2 27 L -
: i i ~
a[ ]zi o |
. e 1=
1 J * T I
5] 3 24 to |
‘ 23
26 | 1 1l (9
o 3 A 7 22
, g B -
l[ 21 %
12 5
18 N soE sa| 18 A ![: :I 20 eveC ]
sc| 18 1o .
3 i sp| 21 [ :] 1
sc| 22 1 [: ] ]
—e bl e 12 17
sol 24 ) 1 1
—slc sor| 25 n[ ] 16
o v 14 15 6ND
—&do b2} 13 [ J @]
o3l iz . o
.
—L jor Del 11 (=]
c 08 | 18 )
I Nose 06|12
n o
5] —
= GENERAL OPERATIONAL DESCRIPTION
>~
THIS DEVICE. A DISPLAY CONTROLLER. SERVES AS AN INTERFACE L
DEVICE BETWEEN A DATA BUS AND A GROUP OF UP TO SIX OR SEVEN X
) SEGMENT DIGITAL DISPLAYS. THE UNIT CONSIST OF STORAGE
® THE ASTERISK INDICATES THE 1TEM IS AN ELEMENTS TD STORE THE BINARY INFORMATION AND A DIGIT
INCOMPLETE PORTRAYAL OF COMPLEX LOGIC ADDRESS ‘FOR EACH DATA BYTE TO BE DISPLAYED. A ROM ELEMENT
DECODES THE STORED BINARY DATA INTD A SEVEN SEGMENT CODE
TO OPERATE THE SEGMENT ELEMENTS OF THE DISPLAY.
AN INTERNAL DSCILLATOR SEDUENTIALLY SELECT A DIGIT
AND THE SEGMENT INFDRMATION FOR EACH DIGIT TO BE
DISPLAYED. THUS A SIX DIGIT DISPLAY 1S OPERATED IN A
TIME MULTIPLEX MODE.
THE INPUT DATA MAY BE WRITTEN IN ANY DIGIT SEQUENCE "
BLOCK DIAGRAM INDEPENDENT OF THE DIGIT BEING DISPLAYED. THE INPUT DATA
AND DIGIT ADDRESS MUST BE STABLE BEFORE THE WRITE ENABLE
LINE (WE) 1S ACTIVATED.
THE SEGMENT DUTPUT LINE CAN SOURCE 4O0MA OF CURRENT EACH.
-WE N THE DIGIT SELECT LINES REQUIRE AN OUTPUT DRIVER TO SINK .
N ALL THE SEVEN SEGMENT CURRENTS OF EACH DIGIT SINCE THE
x LsD DEVICE CAN SOURCE ONLY 1MA OF CURRENT.
X2 ADDRES! ADDRESS THE -SOE CONTROL ENABLES THE SEGMENT DUTPUTS WHEN LOW
xa HSD|BUFFER DECODE THE -DSE CONTROL ENABLES THE DSSILLATOR TO RUN WHEN LOW
T T WHEN HIGHs A { APPLIED TO A DIGIT OUTPUT WILL SELECT THAT DIGIT’S SEGMENTS.
-ce I. :
VENDOR I1DENTIFICATION # MM74C812
. o 1 ENDOR 1DENTIFIC
INPUT N NTIFICATION # DC812
° Iney ELEMENT IDENTIFIC c
¢ BUFFER DIGIT DATA BuUS
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